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ABSTRACT

The social causation of preterm birth remains elusive, without an adequate explanatory
framework. Thus, this study proposed and evaluated a conceptual model of the social determinants of
perinatal health for the understanding of perinatal health disparities. A prospective cohort study was
conducted with pregnant women between 20 and 35 weeks gestation who were participating in two
Healthy Start programs in Central Florida, from July 2011-August 2013. Perinatal health was
operationalized based on gestational age, birth weight, and healthy start infant risk screen score. The
predictors were: early life adversity, social position, maternal health-related quality of life, maternal
stress, racism and discrimination, lack of social support, father involvement during pregnancy, intimate
partner violence, and adverse maternal behaviors. Data collection consisted of a self-administered survey
and birth outcome data was obtained from Healthy Start administrative databases. The statistical
framework was structural equation modeling.
The study sample was racially and ethnically diverse (N, Hispanics=72; N, non-Hispanic
blacks=61; and N, non-Hispanic whites=48). The majority of mothers in this study were single or not
married (cumulative 76%), US born (74.6%), and with English speaking preference (74.6%). The sample
tended to cluster in low income groups (cumulative 58% less than $25,000 annual household income) and
with education levels of less than high school (79.6%).
A greater proportion of Hispanic mothers were married (66.7%) compared to non-Hispanic
blacks (34.4%) and non-Hispanic whites (47.9%). Only 41.7% had completed high school, compared to
63.9% non-Hispanic blacks and 64.6% non-Hispanic whites. Nearly all non-Hispanic blacks and nonHispanic whites were born in the US, compared to only 43.1% Hispanic mothers. Only 40% of nonHispanic blacks reported on currently living with the baby’s father at the time of the survey, compared to
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66.2% for Hispanic mothers, and 58.3% for non-Hispanic whites. Furthermore, non-Hispanic blacks
reported a greater proportion of discriminatory experiences in daily situations (mean = 4.74), compared to
the other groups (mean for Hispanics was 2.14, and mean for non-Hispanic whites was 1.95). NonHispanic whites reported the greater proportion of daily alcohol use (mean 3.8 beverages per month),
compared to other groups (Hispanic mean was 0.69, and non-Hispanic blacks mean was 1.68). NonHispanic white mothers also presented a higher mean of adverse childhood experiences before 18 years of
life (mean = 3.4), compared to other groups (mean for Hispanics was 1.63, mean for non-Hispanic blacks
was 2.48).
With the exception of the confirmatory factor analysis for intimate partner violence (low
correlations with common factor), all other confirmatory factor analyses demonstrated an acceptable Chisquare to degrees of freedom ratio (<6), and the RMSEA was less than 0.08 (minimum for acceptance).
Thus, structural equation models were estimated subsequently.
The first model was a model of direct effects between social position and perinatal health
(hypothesis 1: direct effects), which demonstrated a good fit as indicated by X2/DF ratio of 1.4 (ChiSquare = 19, DF =13) and a RMSEA of 0.05. However, the direct effect of social position was very small
and non-significant (β=-.02, p-value =.76), supporting the conclusion that a simple direct effect of social
position on perinatal health was not found in this population.
The second model explored indirect effects of social position through intermediate factors
(hypothesis 2: indirect effects), which demonstrated a good fit to the data, as indicated by a Chi-square/df
ratio = 1.45 and RMSEA=.05. Social support was a statistically significant mediator between social
position (β=0.284, p<0.05) and perinatal health (β=0.22, p<0.05).
The third model incorporated adverse childhood experiences as predictor of social position
effects. Adverse childhood experiences were significantly associated with social position (β=.363,
p<0.05) and moderated the effects of social position on social support and perinatal health. In the
presence of adverse childhood experiences, the social position was significantly associated to maternal
health-related quality of life (β=-0.226, p<0.05) and maladaptive maternal behaviors (β=0.654, p<0.05).

vii

This study demonstrated synergistic effects of social determinants of health. Controlling for all
factors considered, social support was significantly associated with perinatal health, which presents
implications for strengthening prenatal programs that provide support to pregnant women. Findings need
to be replicated in larger studies with the US general population. Policy makers and researchers need to
pay greater attention to the role of early life adversity on perinatal health outcomes.
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CHAPTER ONE:
INTRODUCTION

The importance of perinatal health lies in its strong influence on the short-term survival of the
infant and for setting important pathways to adult health (P. D. Gluckman, Hanson, Cooper, &
Thornburg, 2008; Godfrey & Barker, 2001; Pathik D. Wadhwa, 2005). Perinatal health, or health during
the period between 20 weeks gestation to under 28 days of post-neonatal age (Marian F. MacDorman,
Kirmeyer, & Wilson, 2012), is influenced by a myriad of risk and protective factors that affect women
way before the pregnancy begins (Misra, Guyer, & Allston, 2003). Despite the recognized importance of
perinatal health, no consensus over the construct of perinatal health is found in the literature, neither there
is consensus on theoretical frameworks that can explain perinatal health outcomes in diverse populations.
In this context, several authors have advocated for the conceptual integration of multiple perinatal health
determinants within a life course perspective for a better understanding of perinatal health outcomes, as
well as for identifying potential ways to improve perinatal health (Alio, Richman, et al., 2010; Bhutta,
Lassi, Blanc, & Donnay, 2010; Chao et al., 2010; Halfon & Hochstein, 2002; Lu & Halfon, 2003; Misra
et al., 2003; Shannon, King, & Kennedy, 2007).
Extrapolating adult health definitions to the perinatal period may not be adequate and further
conceptualization is needed for perinatal health research. For instance, the tripartite model of health
proposed by the World Health Organization (1948) (i.e. physical, mental and social domains) is difficult
to operationalize for newborns because typical indicators of mental and social health are not fully
applicable yet at such early stage of human life. On the other hand, health is increasingly recognized as a
resource and capacity to successfully adapt to the environment, which unfolds over the life course
(Kovács, 1998; Nordenfelt, 2007; Tengland, 2007). In tandem with this more recent conceptualization of
health, perinatal health can be defined for this dissertation as the capacity of the fetus/newborn to adapt
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to extrauterine life in a manner that enhances survival and well-being in the long term. In this context,
birth weight and gestational age can be seen as proxies for fetal growth and maturation respectively,
which are essential for a successful adaptation to extrauterine life as they are markers of the readiness of
fetal organs.

Perinatal Morbidities: Preterm Birth and Low Birth Weight

In the literature, perinatal health is more frequently defined in terms of morbidity and/or mortality
indicators rather than in positive terms such as fetal growth and maturation. Notwithstanding this
limitation, indicators that are useful markers of perinatal health (or the lack thereof) include low birth
weight, preterm birth, stillbirth, infant mortality measures, or a combination thereof. Because preterm
birth (PTB) and low birth weight (LBW) are the two most important contributors to fetal and infant
morbidity in the United States, just after congenital malformations, this dissertation focuses on these two
indicators. Preterm birth, defined as any birth before 37 weeks of gestation, represents a reduction of the
normal pregnancy length (Adams, Alexander, Kirby, & Wingate, 2009; Perry, Cashion, & Lowdermilk,
2007). Given that normal pregnancy length (i.e. 37-42 gestational weeks) is a requisite for adequate
maturation of the fetal organs and the readiness to survive to extrauterine life, preterm birth represents a
serious breach for optimal fetal health and development (Adams et al., 2009; Perry et al., 2007). The risks
of complications and death are inversely proportional to the weeks of gestation and birth weight, where
extremely preterm and very low birth weight babies share the highest burden of perinatal morbidity and
mortality (Barker, 2004). PTB can be further stratified into three groups in ascending order of risk: late
preterm (34-36 weeks’ gestation), early preterm (<34 weeks’ gestation), and extremely preterm (<28
weeks’ gestation) (Adams et al., 2009).
About 13 million babies are born premature each year worldwide, representing a predominant
cause of neonatal mortality (Lawn, Gravett, Nunes, Rubens, & Stanton, 2010). The highest rates of PTB
(per 100 live births) have been estimated for Africa, Southern Asia, and North America (11.9%, 11.4%,
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and 10.6%, respectively), with lower rates in Latin American and the Caribbean (8.1%) and Europe
(6.2%) (Lawn et al., 2010). In terms of absolute numbers, the greatest burden of preterm-related
perinatal morbidity and mortality is suffered by developing countries (Lawn et al., 2010). In the United
States, half a million babies are born premature every year, representing 12.5% of all live births, or 1 in 8
babies (Adams et al., 2009; Danel, Berg, Johnson, & Atrash, 2003). In contrast, the preterm birth rate in
other similarly developed countries is just 5-9% (Goldenberg, Culhane, Iams, & Romero, 2008).
Within the U.S. mainland, four distinct geographical groups can be identified (Kaiser, 2011). The
group with the highest PTB rates (13.5-18%) include mostly south and eastern States such as Florida,
Alabama, Mississippi, Louisiana, South Carolina, Tennessee , Arkansas, Kentucky, West Virginia, the
District of Columbia, and Nevada (Western State) (Kaiser, 2011). The second group demonstrates rates of
12.4-13.4%1, which include Texas, Georgia, Oklahoma, Arizona, North Carolina, Illinois, Indiana, Ohio,
Michigan, Maryland, Delaware, New Jersey, and Hawaii. The third group is slightly below the national
average (11.2%-12.3%), and includes New Mexico, Colorado, Kansas, Iowa, Nebraska, Wyoming, South
Dakota, Montana, Virginia, Pennsylvania, New York, and Rhode Island (Kaiser, 2011). The fourth group
contains some States with rates similar to European countries (9.5%-11.1%), such as California, Utah,
Idaho, Oregon, Washington, North Dakota, Minnesota, Wisconsin, Vermont, New Hampshire, Maine,
Connecticut, Massachusetts, and Alaska. Highest rate are reported outside the continental U.S. for Puerto
Rico (18.5%), Guam (16.8), and the Virgin Islands (14.2%) (Kaiser, 2011). Reasons for such
geographical differences are still under investigation, but differences in the social and living conditions
are suspected to play an important role.
Another important indicator of perinatal health and morbidity is low birth weight (LBW), defined
as an infant weighing less than 2500g at birth (Adams et al., 2009). About 8.2% of live births are born
LBW in the U.S. (March of Dimes Foundation, 2010). Weight at birth is intrinsically related to the weeks
of gestation in a direct manner, because in optimal conditions (normal pregnancy) more weeks inside the
uterus permits the fetus to develop and gain more weight until he/she is ready for extrauterine life. In suboptimal conditions, the relationship of gestational weeks and weight is disturbed, such as in the case of
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maternal malnutrition, infections, or uteroplacental insufficiency that can lead to inadequate fetal growth
(also known as small for gestational age or SGA) (Siega-Riz et al., 2009).
At the upper level of the birth weight distribution, LBW is considered to be a confounded
measure of growth and maturity, as some babies could be born at term and still be low birth weight;
whereas some babies could be premature and still achieve at term weight. Among preterm babies, only
43% are born low birth weight, which reflects that more premature babies are born with normal birth
weight (>2500g) (March of Dimes, 2009). Conversely, few low birth weight babies are born at term. The
number of fetuses is also inversely related to the gestational weeks and birth weight. Among twins in the
United States, the preterm birth rate ranges from 40% to 55%, and from 51% to 54% for low-birth-weight
(Kogan et al., 2000). Preterm babies who are also low birth weight carry the greatest risk of morbidity and
mortality, thereby the importance of considering both measures (gestational weeks and birth weight)
when conducting perinatal morbidity analyses.
PTB and LBW have a tremendous impact on the national rates of infant mortality. In the United
States, PTB constitutes the second leading cause of infant mortality for all racial and ethnic groups
combined, and is certainly the main cause of infant morbidity (Ananth & Vintzileos, 2006; Goldenberg et
al., 2008). PTB alone is causally implicated in about 90% of all neonatal deaths, with more of these
deaths occurring in infants born at fewer than 32 weeks of gestation (Perry et al., 2007). Most preterm
birth infants are born near term (35-36weeks) with relatively low morbidity risk; however, for those early
preterm (<34weeks’gestation) the morbidity, disability and mortality risks can be significant (Lu, 2010).
Shorter gestational age and lower birth weight can lead to dire consequences for health and
development (Goldenberg & Culhane, 2007; Symon, McGreavey, & Picken, 2003). Multiple neonatal
complications often occur in very premature babies due to the immaturity of organ systems even with
available clinical management, including: respiratory distress syndrome, bronchopulmonary dysplasia,
and apnea, necrotizing enterocolitis and gastroesophageal reflux, fluid and electrolyte imbalances,
infections, hypotension, bradycardia, patent ductus arteriosus, intracranial hemorrhages, auditory and
ophthalmic system damage, and central nervous system damage (R. Behrman & A. Butler, 2007a). Those
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who survive the neonatal period are an increased risk for neurodevelopmental delays, such as speech
delays, cerebral palsy, and autism (Clancy & Collins, 2010). Figure 1 illustrates these points at different
extremes of the birth weight and gestational weeks, where perinatal health and morbidity are place in a
continuum scale related to gestational age and birth weight.

HEALTHY

REACTING

INJURED

ILL

•Normal growth and
development allows
for readily
adaptation to
extrauterine
environment

•Organ systems
trying to cope with
mistimed demands
and threats
•Behavioral reactivity
•Acceleration of
neuronal
development

•Disruption in
physiological
processes
•Fetal programming,
genetic and
epigenetic
mechanisms

•Intrauterine Growth
Retardation
•Complications:
respiratory distress
Syndrome,
necrotizing
enterocolitis
•Birth Defects

LONG TERM
OUTCOME OR
MORTALITY
•Stillborn
•Neonatal Mortality
•Developmental
delay
•Maternal Mortality

Gestation: 40weeks--37weeks-------------------------------------------------------------------------<20weeks
Birth weight: 4000gr----2500gr--------------------------------------------------------------------------------<500gr

Figure 1. Perinatal Health and Morbidity Continuum.

The need for specialized management, the severity of complications, the associated long term
disabilities, and the resulting societal costs, are all inversely related to the gestational age and birth weight
(Moster, Lie, & Markestad, 2008). Indeed, PTB and LBW are significant cost burdens on the health care
sector, special education, and social services (Petrou, Sach, & Davidson, 2001). Annually, the medical,
educational, and loss of productivity cost associated with preterm birth in the United States is at least
$26.2 billion (R. E. Behrman & A. S. Butler, 2007). The emotional cost on families is incalculable given
the painful grief process that families experience, related to the preterm birth itself, the outcomes of
prematurity, or for a related infant death (Salihu, August, Alio, et al., 2011).
An effective prevention of PTB and LBW requires a better understanding of the underlying
perinatal health determinants. Major pathophysiological pathways have been identified (Lockwood &
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Kuczynski, 2001), but the social causation underlying the racial and ethnic disparities in preterm birth and
low birth weight remains elusive (Collins & David, 2009; M. F. MacDorman, Callaghan, Mathews,
Hoyert, & Kochanek, 2007; Reagan & Salsberry, 2005). A myriad of psychosocial factors have been
associated with birth weight and gestational age (Dunkel Schetter, 2011; Goldenberg et al., 2008; StLaurent et al., 2008; Tucker & McGuire, 2004). Conditions of social disadvantage associated with
maternal, fetal, and neonatal complications include racial or ethnic minority group, income poverty, low
educational attainment, and being unmarried (N. Adler & Stewart, 2010; R. Behrman & A. Butler,
2007b). A wide array of psychosocial mediators, such as stress, racism and discrimination, father
involvement, maladaptive behaviors, and others, have also been independently associated with a number
of adverse pregnancy outcomes (N. E. Adler & Stewart).
Racial and Ethnic Disparities in PTB and LBW in the United States
For reasons not yet fully understood, the morbidity and mortality burdens of prematurity and low
birth weight disproportionally affect some racial and ethnic groups in the United States (Culhane &
Goldenberg, 2011). The lower rates of PTB are reported for Asian/Pacific Islanders (10.6%), followed by
non-Hispanic whites (10.8%), all Hispanics (11.8%), Native American (13.8%), and African American
(17.1%) (National Center for Health Statistics, 2013). The distribution of LBW also varies by race and
ethnicity in a similar fashion of PTB. The LBW rate is higher among non-Hispanic blacks (13.5%),
compared to all Hispanics (7.0), non-Hispanic whites (7.1%), Native American (7.6%), and Asian (8.5%)
(National Center for Health Statistics, 2013). The most striking disparity is between non-Hispanic blacks
and other groups. One in every five infants born to non-Hispanic black mothers is born preterm,
contrasted with only one of every eight to nine infants born to non-Hispanic white and Hispanic mothers
(C. Pies, Parthasarathy, & Posner, 2012).
Compared to Whites, African Americans have twice the rates of low birth weight and preterm
delivery, three times the rate of very low birth weight (VLBW <1500g), and four times the rate of very
preterm birth (<28 weeks gestation) (Adams et al., 2009; Keppel, Garcia, Hallquist, Ryskulova, & Agress,
2008). Such differences are not fully explained by differences in socioeconomic status, age, obstetrical
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risks, genetic polymorphisms or health behaviors (M. R. Kramer & Hogue, 2009b). There is also evidence
that the magnitudes of the disparities among racial and ethnic groups increase at shorter gestational ages.
For example, the early preterm birth rate for non-Hispanic blacks has been nearly two times higher than
the rate among non-Hispanic whites and Hispanics (6.5% compared to 3% and 3.4% respectively), but the
extremely preterm birth rate among non-Hispanic blacks has been three to four times higher than nonHispanic whites and Hispanics (1.9% compared with 0.6%) (D Kuh, Ben-Shlomo, Lynch, Hallqvist, &
Power, 2003).
Native Americans also have an excess of preterm births compared to non-Hispanic whites
(Adams et al., 2009). Hispanics have slightly higher preterm birth rate compared to non-Hispanic whites,
however, the rates are not distributed equally among sub-groups of Hispanics. Asian women present the
lowest preterm birth rate of all when compared to other ethnic groups (Adams et al., 2009). A great deal
of heterogeneity is present within each racial and ethnic group based on urbanicity, individual and
community-level socio-economic status, geographic location (west vs. east, north vs. south counties),
neighborhood deterioration, and nativity (Murray et al., 2006).
Overall, preterm birth represents the number one cause of infant mortality for non-Hispanic black
infants in the U.S. and remains as an important cause for other ethnic groups as well (Elder, 1998).
MacDorman and colleagues (2007) reported that 46% of infant deaths to non-Hispanic black women and
41% of infant deaths to Puerto Rican women were preterm-related, compared to only 22.4% of American
Indian or Alaska Native, 32.1% of non-Hispanic white women, and 35.3% of Asian and Pacific Islanders.
Consequently, the infant mortality rate for non-Hispanic black infants is 3.5 times higher than white
infants (M. F. MacDorman & Kirmeyer, 2009).

Rationale of the Study
PTB and LBW represent significant public health problems for which a definite solution is still
unavailable. These problems are complicated by racial and ethnic disparities that have persisted over the
years in the U.S., which have been found to be strongly linked to social and economic disadvantage
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(Culhane & Goldenberg, 2011; M. R. Kramer & Hogue, 2009a; Wallace & Harville, 2012). Hence, to
inform the design of effective prevention efforts to reduce racial and ethnic disparities in pregnancy
outcomes, greater insight is needed into the social context that generates and perpetuates racial and ethnic
disparities in perinatal morbidity. The Institute of Medicine has recommended that epidemiological
analyses of preterm birth should consider a wide range of determinants for the identification of the most
effective course of action (Kline, 2011). In this regard, a theoretical model of perinatal health can provide
a systematic view of the social circumstances that lead to adverse pregnancy outcomes, particularly by
disentangling the effects of complex risk exposures and their interrelationships on maternal and fetal
outcomes.
A body of evidence on biomedical and social factors underlying PTB has been summarized by
the Institute of Medicine (R. E. Behrman & A. S. Butler, 2007), but the literature still lacks an
empirically tested models of perinatal health and morbidity that integrates the synergistic configuration of
multiple determinants of perinatal health. An initial exploration of the interrelationships among multiple
health determinants and key perinatal morbidity indicators (i.e. birth weight and gestational age) could
serve as the pivotal point for further theoretical development and refinement in this area. Furthermore, the
application of a theoretical model of perinatal health to the context of racial and ethnic disparities could
reveal hidden intermediate pathways that are being unaddressed by current public health efforts. The
plausibility of a conceptual model needs to be evaluated empirically before considering it useful for
public health practice, which includes assessment of content and predictive validity (Strauss & Smith,
2009). Hence, the present study test a conceptual model of the social determinants of perinatal morbidity
in a cohort of pregnant women participating in two Healthy Start programs in Central Florida.

Purpose, Aims, and Hypotheses

The purpose of this study is to evaluate the predictive validity of a conceptual model of social
determinants of perinatal health for the explanation of birth weight and gestational age differences in the
context of racial and ethnic disparities. First, the direct effect of social position on perinatal health was
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explored. Then, the presence of any mediated effects in the relationship between social position and
perinatal morbidities was explored, particularly, for seven intermediate factors or mediators: maternal
health-related quality of life, maternal stress, racism and discrimination, lack of social support, father
involvement during pregnancy, intimate partner violence, and adverse maternal behaviors. Finally, the
added effects of maternal early life adversity were explored in a synergistic model. The following specific
aims and hypotheses were formulated:

Aim 1: To assess the effect of social position on perinatal morbidity
Question 1. Is there a direct relationship between mothers' social position with perinatal
morbidity outcomes? Hypothesis 1. Social position has a direct effect on perinatal morbidity outcomes.

Figure 2. Direct Effects Model of Social Position

Aim 2: To identify any mediated effects in the relationship between social position and
perinatal morbidities
Question 2. Is the relationship between maternal social position and perinatal morbidity mediated
by: maternal health-related quality of life, perceived stress, perceptions of racism and discrimination,
social support, father involvement during pregnancy, intimate partner violence, and adverse maternal
behaviors? (Indirect and direct effects) Hypothesis 2. Social position influences perinatal morbidity
indirectly through the following mediators: maternal health-related quality of life, perceived stress,
perceptions of racism and discrimination, social support, father involvement during pregnancy, intimate
partner violence, and adverse maternal behaviors.
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Figure 3. Direct and Indirect Effects Model of Social Position

Aim 3: To determine the contribution of an early life adversity determinant to the overall
conceptual model of social determinants of perinatal health
Question 3. What is the contribution of early life adversity to the relationship between current
social position and perinatal morbidity? Hypothesis 3. Adverse childhood experiences change the
relationship between current social position and feto-infant morbidities.
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Figure 4. Model with Early Life Adversity Added

When the study was originally planned, it was intended to also examine the association of
multiple social determinants with perinatal morbidity across racial and ethnic groups by estimating
overall models in different racial and ethnic samples. However, due to sample size limitations, split
sample procedures were not feasible.

Overview of Study Design
In order to evaluate the synergistic effects of the social position and intermediary social
determinants on birth weight and gestational age, this study explored the plausibility of alternative
conceptual models of multiple social determinants of perinatal health. For this a prospective study was
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conducted using self-administered questionnaires with pregnant women during the second half of their
pregnancies (>20 weeks of gestation) and follow them toward the end of their pregnancies.

Two primary outcome variables were considered in this study: Gestational age (in weeks of
gestation) and birth weight (in grams) as indicators of perinatal morbidity (Main Dependent Latent
Variable). The underlying construct of social position (Independent Latent Variable) was assed using
multiple sociodemographic indicators: self-reported race/ethnicity, education, percentage of federal
poverty line (based on income and number of dependents), language, and marital status. To assess early
life adversity, a measure of adverse childhood experiences was used (Maternal Adverse Childhood
Experiences Score). In addition, a battery of psychosocial questionnaires with known reliability and
validity were used to measure intermediate pathways (mediators), based on the following instruments: 1item McArthur Social Standing, 4-item Perceived Stress Scale, 9-item Experiences of Discrimination
Questionnaire, 5-item Multidimensional Social Support, 3-item HIT Abuse Screen Questions, as well as
maladaptive maternal behaviors (using selected PRAMS Questions on alcohol, smoking, behavioral
responses to unfair treatment, and obesity as proxy measure of eating behaviors). Other measures
pregnancy intention questions. One experimental measure on father involvement was developed for this
particular study based on literature on the conceptualization of father involvement in child development.
Structural equation modeling (SEM) was used to assess hypothesized relationships among theoretical
constructs. In particular, SEM was used to test the predictive validity of hypothesized constructs and to
evaluate alternative models of social determinants of perinatal health. SEMs were computed using the
MPLUS software version 7.
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CHAPTER TWO:
LITERATURE REVIEW AND CONCEPTUAL MODEL

The present literature review emphasizes determinants that have been implicated in racial and
ethnic disparities in preterm birth and low birth weight, and thereby serving in the development of the
hypothesized constructs under a suggested model of social determinants of perinatal morbidity (R.
Behrman & A. Butler, 2007b; Michael Marmot & Wilkinson, 2006). I will begin by discussing the
context of race and ethnicity in the U.S. and then move to the epidemiological complexity surrounding
racial and ethnic disparities in perinatal morbidity by exploring proximal, intermediate and distal
pathways to preterm birth.
This discussion will help integrate the elements of the proposed conceptual framework. In this
regard, I will illustrate how the ethnic-racial disadvantage may be determined by social position
indicators. These indicators include: racial/ethnic minority status, maternal education, household income,
employment and occupation, marital status, foreign nativity, subjective social standing, and early life
adversity. I will then present links between the social position and mediators such as maternal health
status, experiences of discrimination and racism, stress, social support, domestic violence, and maternal
behaviors. Finally, I describe a conceptual framework of social origins of perinatal health that will be
tested in this study.
The Context of Race and Ethnicity in the United States
Before moving into a discussion on the social determinants is necessary to explore some of the
problems in the conceptualization of race and ethnicity. In particular, there is debate around the validity of
“race” as a biological construct, the use of race as a marker of racism, race as a marker of cultural
differences, race as a proxy for socioeconomic status, and as a synonym for “ethnicity”.
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The notion of race as a biological construct originated in the eighteenth century when the
biologist Carl Linnaeus applied his observations of both plants and animals to what he believed were the
four subspecies of humans (Barr, 2008). Although he based his taxonomy on his observations of the color
of skin, shape of noses, and other anthropometric features, his categorization was very subjective and
markedly biased toward the prejudices of his time. For instance, Linnaeus asserted his taxonomy adding
his personal biases as follows (Barr, 2008): 1) Afer niger (African Black): impassive, lazy, crafty, slow,
foolish; 2) Americanus rubescus (American red): ill-tempered, subjugated, obstinate; 3) Asiaticus luridus
(Asian yellow): melancholy, greedy, severe, haughty; and 4) Europaeus albus (European white): serious,
strong, active, very smart, inventive. His taxonomy was obviously driven by prejudices of his era.
Surprisingly, although for arguably different reasons, very similar racial categories have survived in the
U.S. census (White, Black/African American, American Indian or Alaskan Native, Asian or Pacific
Islander) in addition to two ethnic categories (Hispanic or Latino, and Non-Hispanic).
Contrary to Linnaeus’ beliefs, current research on the human DNA has confirmed that genetic
variation that occurs among so-called racial groups based on different continental origins is very small
compared to the similarity among people regardless of ancestry (Barr, 2008). In fact, less than 1% of the
human DNA structure varies across individuals (Jorde & Wooding, 2004). Of this 1%, 85-90% occurs at
the individual level not associated with continental ancestry, where only 10-15% is associated to ancestral
continent (Barr, 2008). In other words, there is more genetic diversity within traditionally defined racial
groups than it is between groups (Coreil, 2010). There is also evidence that associations between genetic
ancestry and health can be attributed to sociocultural factors that are related to race and racism, rather
than to functional genetic differences between racial and ethnic groups (Gravlee, Non, & Mulligan, 2009).
Using race as a biological construct is misleading as it does not reflect the complexity of human genetic
diversity (Patrinos, 2004).
On the other hand, there is consistent association of race with adverse health outcomes, including
preterm birth in the United States. If there is not enough support for race as a biological construct, then it
follows that it must be socially constructed. The historical use of race in the U.S. is a reflection of the
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social hierarchy and discrimination among social groups from the time where slavery and massive
immigration from other continents occurred (Brown et al., 2009). The long history of racial segregation
and discrimination in the U.S. constitutes the basis of using race as a socially constructed marker of
racism and disadvantage, in particular for Black populations compared to other ethnic/racial groups. In
modern days, race is used to monitor unequal treatments that may indicate discrimination and exclusion,
which continues to be a particularly necessary task on any societal system that produces an unequal
distribution of power and resources (IOM, 2002; Paradies, 2006). Although forced segregation doesn’t
exist anymore, social clustering remains in most cities in the U.S. with clearly demarcated residential
groups of Hispanics, Blacks, Asians, and Whites.
Self-reported race and ethnicity also reflects other aspects beyond racism and discrimination such
as cultural influences and identity. In this regard, race may also be used as a proxy for ethnicity
(Oppenheimer, 2001). Ethnicity refers to “social groups with a shared history, sense of identity and
cultural roots which may or may not exist independent of racial identity” (Coreil, 2010). Ethnic groups
share common origins, dietary practices, language, music, and cultural traditions. Given the long
standing geographical clustering of population groups in the U.S., we can assume that members of such
groups share common identities based on cultural heritage, language, and life styles. Reframing of race
as ethnic group turns the attention away from biological determinism toward a focus on culture and
behavior (Oppenheimer, 2001). Considering that culture is the distinctively human strategy of adaptation
to the environment (Dubos, 1965), this approach to self-reported race seems most appropriate when
addressing differences of population groups in the United States. In this study, I refer to racial and ethnic
groups to reflect self-reported cultural identity.
In the United States census, only two ethnicities have been considered explicitly: Hispanic and
non-Hispanic ethnicity. This overly simplistic approach raises many other issues that are beyond the
scope of this review. However, there are a few relevant aspects to consider. First, acculturation and
foreign nativity also play a role in the health differences among racial and ethnic groups (David &
Collins, 1997; Minkler & Wallerstein, 2003). Acevedo-Garcia and colleagues (2010) found a reduced
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incidence in LBW in infants of foreign-born black women and Hispanics (compared to U.S. born), no
association for white women, and an increased risk among Asian women. Interestingly, the protective
effect of foreign-born status was stronger among women with low educational level. Urquia and
colleagues (2010) found that the time since migration is associated with increased risk of PTB in Ontario,
Canada. The authors found that being a recent immigrant (<5 years) lowers the risk of PTB, whereas
longer duration of residence was associated with higher risk (>15 years). Something about growing in a
different culture as opposed to native may be mediating such differences. The answers may lie in the
social context of racial and ethnic categories, in particular what is the meaning attributed by the
individuals and social groups.
There is one problem with using race as culture. The often so-called “cultural features” may be
more indicative of stereotypes rather than cultural characteristics, which can be counterproductive.
African Americans are not a homogenous group, neither are Hispanics or Whites. These groups had
histories of migration that are fundamentally different, placing them at different positions of
advantage/disadvantage. Hence, assuming that African Americans are one ethnic group may be as terrible
a mistake as it is for Hispanics or Whites. Differences in education, social class and religion may play
major roles in the cultural practices of social groups in America. Hence, race and ethnicity are
confounded indicators of the social position, particularly in relationship to racial and ethnic minority
status.
Multifaceted risk and complex vulnerability profiles for the various racial and ethnic groups make
the analyses of PTB and LBW in the U.S. very challenging. Numerous upstream and intervening factors
have been proposed to explain the relationship between race/ethnicity with preterm birth and low birth
weight (See brief list presented in Appendix A). Such factors include biological risk factors (proximate
pathophysiological factors), behavioral (e.g. smoking and other substance abuse), psychological (e.g.
stress, depression/anxiety), sociodemographic (e.g. low socioeconomic status), and health-care related
factors (e.g. inadequate prenatal care) (Adams et al., 2009; R. Behrman & A. Butler, 2007b). One
problem with using risk factors is that more than half of women who develop pregnancy complications do
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not have any identifiable risk factors (e.g. smokers, bleeding, low SES) (Adams et al., 2009). The
unexplained variation in risk and outcomes in pregnancy has led to the search for a multiplicity of causal
factors without a definite answer.
Although there is some consistency of the PTB/LBW disadvantage for non-Hispanic Black
mothers compared to non-Hispanic White mothers (Singh & Yu, 1995), some Black women present
different profiles of vulnerability. Some studies report that foreign-born Black mothers may even have an
advantage over their U.S. counterparts (Singh & Yu, 1996). Others have noted an absence of a
Black/White disparity in LBW among urban unmarried mothers, who are socio-economically
disadvantaged (Reichman, Hamilton, Hummer, & Padilla, 2008). This variability of PTB and LBW rates
suggests that particular elements of the social contexts may be structuring the Black/White disparities.
In the case of Hispanics/Latinas, there is also considerable variation in perinatal epidemiology.
For instance, preterm infants born to Puerto Rican mothers have a 75 percent higher mortality than
preterm infants born to non-Hispanic white mothers (Mathews & MacDorman, 2007). Cubans mothers
have a similar preterm birth rate than non-Hispanic Whites (R. E. Behrman & A. S. Butler, 2007). On the
other hand, poverty and issues of access to care disproportionally affect Hispanic women, and these
factors have been associated to other adverse outcomes (e.g. increased risk of gestational diabetes)
(Morales, Lara, Kington, Valdez, & Escarce, 2002). Some methodological challenges surrounding the
Hispanic/Latina paradox have been described (Franzini, Ribble, & Keddie, 2001), including: lack of
longitudinal studies, inadequate representation of the various subgroups of Hispanics or Latino women,
and inattention to relevant social determinants such as socioeconomic status, country of descent, and
acculturation level.
For other ethnic groups, obstetrical outcome data are very limited. There is some evidence,
however, that Native Americans have only slightly worse outcomes than non-Hispanic Whites, and
Asian/Pacific Islanders have a more favorable outcome overall (R. E. Behrman & A. S. Butler, 2007).
Similar to Hispanics, American Indians and Alaska Natives are not homogeneous and differ in their
socioeconomic conditions, access to care, and other aspects of the social environment (e.g. poverty,
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smoking and mental health, access to care, culture and language, hazardous work conditions, and adverse
neighborhood environments) (Baldwin et al., 2002; Grossman, Krieger, Sugarman, & Forquera, 1994; P.
J. Sparks, 2009; P.J. Sparks, 2009). Although Asian mothers demonstrate the most favorable outcomes,
there is also considerable heterogeneity in this group as well. For instance, among Asians, Chinese
Americans have been reported as having the most favorable pregnancy outcomes, and Hawaiians the least
favorable (Singh & Yu, 1993). When compared to Chinese, infants of Asian Indian mothers have been
reported with a lower mean birthweight (Hayes, Lukacs, & Schoendorf, 2008). This vast diversity
between and within racial and ethnic groups demonstrates that PTB/LBW disparities are
epidemiologically complex. As noted by the work of Sparks (2009), Braveman (2005), and many others,
“one size does not fit all” in the complex web of causation of health disparities.
In addition to the complex issues previously mentioned, several measurement issues also pose
further challenges for the use of race and ethnicity in perinatal health research. In particular, the lack of
measurement equivalence in exposures and outcomes across racial and ethnic groups poses a serious
problem (Ramirez, Ford, Stewart, & Teresi, 2005). Steward and Napoles-Springer (2003) also noted
several problems in the quality of measures of socioeconomic status, discrimination, acculturation, and
quality of care, including: differences in the way indicators were measured, lack of agreement in the data
collection instruments, and inconsistent conceptualizations. Such problems may bias the interpretation of
these constructs across diverse groups compromising efforts to reduce health disparities (Stewart &
Napoles-Springer, 2003).
Careful attention needs to be paid to the measurement of theoretically meaningful constructs for
the establishment of hypothesized relationships that can explain racial disparities (Ramirez et al., 2005).
For example, the majority of the literature on racial and ethnic disparities uses self-reported race/ethnicity
as a way to stratify social groups, but often with no adequate definition of the constructs used (Whaley,
2003). No consensus among studies exist on why or how the constructs of race and ethnicity are being
used (Stolley, 1999). Such practice is of little value unless it is paired with a consideration of the
theoretical meaning of self-identified racial/ethnic categorization. In this proposal, self-reported race and
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ethnicity are conceptualized as indicators of the social stratification determined by the geopolitical
context.

Proximate Pathophysiological Pathways to Preterm Birth and Low Birth Weight
Four proximate pathogenic mechanisms have been implicated in the path of causality for preterm
birth and low birth weight (Lockwood & Kuczynski, 2001):
1. Inflammation/infection. This pathway accounts for 40% of the explained cases (Lockwood &
Kuczynski, 2001). Although infectious diseases have been associated with particular risk behaviors, it
has been suggested that the social environment where individuals live shapes individual behavioral
patterns (Schempf & Strobino, 2008).
2. Activation of the maternal-fetal hypothalamic-pituitary-adrenal (HPA) axis. This is the second
proximate mechanism, mediated by stress responses (Lockwood & Kuczynski, 2001). This particular
pathway accounts for at least 30% of explained causes (Lockwood & Kuczynski, 2001). Some of the
social determinants that may be behind this activation include maternal appraisal of stress,
experiences of racism and discrimination, experiences of domestic violence, and the lack of buffering
social support (Hogue & Bremner, 2005).
3. Decidual hemorrhage. Placental abruption accounts for 20% of explained cases (Lockwood &
Kuczynski, 2001). Non-infectious pathological processes that affect the placenta appear to be very
complex (Faye-Petersen, 2008; McElrath et al., 2008), but some of the risk factors associated to
placental abruption have been identified, such as Black race, sub-optimal maternal health status, risk
behaviors, physical trauma, and poverty (Shen, DeFranco, Stamilio, Chang, & Muglia, 2008).
4. Uterine distension. Stretching or by mechanical force has been implicated as a proximate mechanism
for PTB, accounting for at least 10% of explained cases (Lockwood & Kuczynski, 2001).
Depending on which pathways are implicated, preterm birth can be further classified
biomedically as spontaneous (75% of cases) or clinically indicated (25%) (March of Dimes, 2009).
Spontaneous PTB can be the result of preterm labor (50-60% of spontaneous PTB), with accompanying
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preterm premature rupture of membranes in 40-50% of cases (March of Dimes, 2009). Reasons for
clinical indication of preterm delivery include conditions that threaten the life of the mother or the fetus
such as pre-eclampsia (43%), fetal distress (28%), intrauterine growth retardation (10%), placental
abruption (7%), and fetal demise (7%) (March of Dimes, 2009). Primary elective delivery is also
becoming an important determinant of iatrogenic PTB, particularly for near-term babies (Malloy, 2009).
The intermediate and distal social factors that increase or reduce the risk of having any of the 4
major proximate pathways are still undetermined. In particular, a better understanding is needed of how
other social determinants act in coordination with maternal behaviors and other social determinants of
health to increase or reduce the risk of PTB. However, a lack of theoretical integration between
biomedical and social causation components represents an important obstacle for assessing multicausality
in perinatal health research. There has been an overemphasis on single causes or a subset of biomedical
risk factors, with relatively little attention to multiple social ecological determinants of health. This
biomedical reductionism and “risk factorology” approach has proven to be insufficient to address
effectively the racial and ethnic disparities in perinatal morbidity in the United States (Mansourian, 2009).
The social environment is embodied in the biology of women and their offspring through
mechanisms we are still elucidating. Thus, social causation does not imply exclusion of biomedical
factors. However, the biomedical paradigm remains the dominant approach as indicated by the large
amount of studies focused on genetic, obstetrical risk factors, and health care access with relatively few
having a social epidemiological focus. While the subject is surrounded by considerable debate, most
recent epidemiological and genetic studies are pointing to the social explanation as the most promising
approach (Fiscella, 2005; Nesin, 2007); (Plunkett & Muglia, 2008; York, Strauss, Neale, & Eaves, 2010).
Few genetic effects have been identified, but even those are thought to explain only a small
fraction of the preterm birth cases. Varner and colleagues (2005) reported genetic predispositions to
spontaneous preterm labor and preterm birth, such as maternal and fetal gene polymorphisms of proinflammatory cytokines like the tumor necrosis factor-a-308 (TNF-a-308), and interleukin-1h (IL-1h) þ
3953/3954 and IL-6–174. Such polymorphisms are strongly influenced by gene-environment interaction
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through epigenetic mechanisms and environmental sources (Suter & Aagaard-Tillery, 2009). Indeed, the
genetic causation does not rule out a social causation. Gene-gene interactions and gene-environmental
interactions may be very possible as proximate mechanisms of social causation.
The strand of research focused on obstetrical risk factors analyzes the role of maternal age,
assistive reproductive technology, parity, previous adverse pregnancy outcomes, maternal infections, and
other maternal co-morbidities. Infections such as Chlamydia and Trichomoniasis have both been
implicated with premature rupture of membranes, which in turn is associated with spontaneous preterm
birth and stillbirth (Goldenberg & Thompson, 2003). Pre-pregnancy underweight and overweight have
been implicated in increased risks of adverse pregnancy outcomes (Crane, White, Murphy, Burrage, &
Hutchens, 2009). The role of psychiatric disorders such as depression and anxiety has also been
investigated (Gavin, Holzman, Siefert, & Tian, 2009; Moses-Kolko & Roth, 2004). The main weakness
of this strand of research is the lack of a complementary assessment of the social conditions that led to the
obstetrical risk factors associated with preterm birth in the first place.
Another group of studies has focused on inadequate access to medical care, in particular
inadequate prenatal care (Heaman, Newburn-Cook, Green, Elliott, & Helewa, 2008; VanderWeele,
Lantos, Siddique, & Lauderdale, 2009). Although inadequate prenatal care (i.e. no prenatal care visits)
has been found to be a significant risk factor for PTB among socially disadvantage women, compulsory
prenatal care, as historically provided, has proven to be insufficient in eliminating preterm birth
disparities (Lu, Tache, Alexander, Kotelchuck, & Halfon, 2003). There is some evidence, however, of a
beneficial effect of community-based prenatal care on the risk assessment of the pregnant women in
connection with societal resources (Salihu, Mbah, Jeffers, Alio, & Berry, 2009). For instance, Salihu and
colleagues (2009) found that in disadvantaged community settings, one Federal Healthy Start program,
which provided good prenatal care, effectively reduced the risk of very low birth weight and preterm birth
by approximately one third. A clarification of the mechanisms that produced such positive effects is a
necessary step for the replicability in other community settings. It may be possible that some social
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components (e.g. culturally matched social support) of community-based programs are highly valued by
participants, and this may mediate some of the effects.
Epidemiological analyzes of PTB often consider multiple factors by “controlling out” social
indicators as epidemiological confounders, but the assessment of the contributing role of each social
determinant within the web of causation is frequently overlooked. In the real-world, health determinants
act synergistically and in a cumulative way throughout the life span to produce the social gradient in
adverse health outcomes. There is a clear need for studies that incorporate multiple social determinants
while assessing the interrelationships among determinants (Bryant, Worjoloh, Caughey, & Washington,
2010).

Social Position over the Life Course
The concept of social position is used here to describe a “person’s place or social standing within
the society in which they live” (Diderichsen et al., 2001; p.16). Accordingly, the social position reflects a
reality of relative disadvantage determined by living and social conditions over the life trajectories of
individuals. This relative disadvantage varies depending on the social, economic, and industrial structure
of society (Evans, Whitehead, Diderichsen, Bhuiya, & Wirth, 2001). The social position is determined by
social stratifiers such as socio-economic conditions (e.g. maternal education, household income, and
occupational prestige), racial and ethnic minority status (tied to structural racism and discrimination),
gender, religion, marital status, and subjective (perceived) social standing. Based on these premises,
Social position can be defined as “one's relative position in a social hierarchy determined by wealth,
power, and/or prestige” (P. Braveman, 2006), and it is indicated in this proposal by racial and ethnic
minority status, educational attainment, family income as percentage of federal poverty levels, married
status, foreign nativity, and subjective social standing. The resulting hierarchical social structure produces
favorable or unfavorable social and economic circumstances among population groups. It is important to
highlight that race and ethnicity are understood here as socially constructed categories rather than
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biological, reflecting the individuals’ cultural self-identification with the racial and ethnic structure of the
society that has evolved historically in the U.S.
Differences in socio-economic conditions have been widely implicated in the relationship
between race and ethnicity with adverse pregnancy outcomes, including preterm birth, low birth weight,
and small for gestational age (Blumenshine, Egerter, Barclay, Cubbin, & Braveman, 2010) M. S. Kramer,
Seguin, Lydon, & Goulet, 2000)(M. S. Kramer et al., 2001). Racial and ethnic minority groups
disproportionately share the burden of poverty, low prestige occupations, and lower levels of education
(M. S. Kramer, Seguin, Lydon, & Goulet, 2000). For instance, compared to White women, African
American women are more socioeconomically disadvantaged (Behrman & Butler, 2007). The same can
be said of Hispanic women, when compared to White women (Behrman & Butler, 2007). Within group
differences should not be ignored either. Indicators of social and economic position, such as educational
attainment, household income, and occupational status, have all been independently associated with
increased risk of adverse pregnancy outcomes, including preterm birth (Blumenshine et al., 2010).

Maternal Education
Lower educational attainment has been consistently associated to adverse health outcomes,
including adverse birth outcomes around the world. Fewer studies have attempted to stratify by
race/ethnicity. Lower maternal educational attainment has been significantly associated with adverse birth
outcomes among non-Hispanic white women (Jaffee & Perloff, 2003) and for African American women
(Nicolaidis, Ko, Saha, & Koepsell, 2004). However, African American women seem to benefit less from
advancing in the educational ladder as they continuously present worse outcomes when compared to
women of higher educational level from other ethnic groups (Colen, Geronimus, Bound, & James, 2006).
The later suggests that African American women may have less reproductive benefit from upward
mobility than their White counterparts (R. E. Behrman & A. S. Butler, 2007). Less consistent evidence
exists for Hispanic women and other ethnic groups (Gorman, 1999; Madan et al., 2006). Some have
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found contradicting or no evidence of an educational effect for some Hispanic subgroups or for Asian
Americans (Gould, Madan, Qin, & Chavez, 2003).
One limitation of studies focusing on education is that lack of consideration of neighborhood
level factors. This issue was addressed by Luo and colleagues (2006), who studied all births from 19912000 in Quebec, and found an independent effect of maternal education from neighborhood income on
the risk of PTB, SGA, and even stillbirth, neonatal and postneonatal death. In their study, women with
less than high school were 1.48 times more likely to have a preterm birth, compared to those with college
or some university. These results provide evidence that maternal education has an independent effect on
pregnancy outcomes.
Education has several effects on health and disease. Yen and Moss (1999) described skills and
social benefits that are conferred by maternal education. Skills include the ability to process health
information and the ability to interact with health providers and institutions (Yen & Moss, 1999). These
skills are tied to higher health literacy. Social benefits include credentials and economic access to
resources to remain healthy, social networks and extension of cultural capital, socialization to adopt
health-promoting behaviors, as well as increased hopefulness, planning, self-efficacy, and a sense of
control (Yen & Moss, 1999). Education is indeed a powerful social stratifier that influences health
through health knowledge and behaviors, employment and income, and social and psychological factors,
including sense of control, social standing and social support (Egerter, Braveman, Sadegh-Nobari,
Grossman-Kahn, & Dekker, 2009). Research is needed to explore the specific mechanisms of the
educational disadvantage associated with PTB and LBW among racial and ethnic minorities.

Income
Income determines the kind of care that one receives, as well as the kind of food, clothing and
shelter one obtains. Unless the person has inherited a tremendous amount of wealth, income is almost
always related to the type of occupation and the educational attainment of the person. In the context of
preterm birth, lower income has been found to be independently associated with preterm and low birth
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weight in the U.S. (Behrman & Butler, 2007). However, higher incomes do not necessarily follow higher
educational levels and higher occupational prestige. Savitz and colleagues (2004) have reported that
below poverty line income is associated with increased risk of preterm birth, for African American and
for whites. However, low income was associated with preterm birth only for African Americans with
more than 12 years of education; whereas, for Whites low income and low education were associated with
increased risk of preterm birth (RR=1.7, 95%CI 1.1,2.7). The authors noted an increased risk of SGA for
Whites with more than 12 years of education who were also poor (Savitz et al., 2004). These results
suggest a complex interaction between income and education, which may be reflected in the perceived
social standing of individuals. More studies that consider income inequality in conjunction with
race/ethnicity, education, and occupational class are needed.

Occupation and Employment
Few studies consider the effect of maternal employment on pregnancy outcomes in the United
States. A seminal study by Savitz and colleagues (1996) explored the association of maternal occupation
in relation to adverse pregnancy outcomes, including preterm birth, within a probability sample of U.S.
livebirths from the 1988 National Maternal and Infant Health Survey. The authors found that textile
workers had 1.5 greater odds of preterm delivery compared to clerks, as well as increased risk for food
service workers and electrical equipment operators. Janitors had the highest odds of preterm delivery
(OR=2.0), while clerks, teachers and librarians had reduced risks (Savitz et al., 1996). However, these
authors did not stratify their analyses by race/ethnicity, or by income, education, or job complexity.
Meyer and colleagues (2009) explored racial and ethnic disparities in low birth weight associated
to work characteristics and education using the O*NET database from Connecticut singletons births in
2000. The authors analyzed the differences using a composite measure (factor analytic) of job complexity
(SC=substantive complexity) based on deductive-inductive reasoning, problem-solving, ability utilization,
critical thinking, and low task repetition. These authors found that maternal employment with greater
work complexity was associated with reduced risk of LBW among black mothers compared to white
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mothers (Meyer et al., 2009). Decreased risk was also found for Hispanics. However, the authors noted
that the presence of education/work mismatch (e.g. low work SC and higher education) was strongly
associated with LBW in blacks, but not for whites or Hispanics (Meyer et al., 2009). This suggests
complex interactions between education, type of employment, and perceptions of social standing.
Paid maternal employment per se has not been found to be associated to PTB (Behrman & Butler,
2007). However, work that is physically demanding or that requires long periods of standing, shift and
night work, has been associated to increased risk of preterm birth (Behrman & Butler, 2007; p.134). In
particular, evidence from European countries suggests that working more than 42 hours per week,
standing for more than 6 hours per day, and low job satisfaction are associated with increased (~RR=1.3.)
risk of preterm birth (Saurel-Cubizolles et al., 2004). Raatikainen and colleagues (2006) conducted a
study in England and found associations of maternal unemployment with greater likelihood of being an
adolescent mother, unmarried status, being overweight, having anemia in pregnancy, risk behaviors
(smoking, alcohol consumption), and prior pregnancy terminations. These risk factors have been
associated with preterm birth. In contrast, Jansen and colleagues (Jansen et al., 2010) found no association
between employment status and the risk of pregnancy complications in a large cohort study in the
Netherlands. In the United States, a recent ecologic study conducted by Schempf and Decker (Schempf &
Decker, 2010), found that macroeconomic improvements (decreased unemployment) contributed
marginally to the decline on the black PTB rate during the 1990s. They suggested that other more
proximate behavioral determinants should be included in further studies. Hence, in the present study,
occupation and employment were not included.

Marital Status
Being unmarried has been found to be significantly associated with LBW and PTB among other
adverse pregnancy outcomes. Unmarried women include cohabitating and single women. A meta-analysis
of twenty-one studies by Shah and colleagues (Shah, Zao, & Ali, 2010) report that unmarried cohabitating
women are 1.46 times more likely to have a LBW baby and 1.22 times more likely to have PTB than
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married women, while single women are 1.65 and 1.54 times more likely than married women. Current
explanations for such associations include lack of psychosocial support, relationship instability, increased
exposure to adverse behaviors, and low social acceptance (social stigmatization) (Shah et al., 2010).
Unmarried non-cohabiting status is related to poorer household income, younger maternal age, primipara
status, lower educational levels, and lack of father involvement (Shah et al., 2010). Moreover, given the
lack of social acceptance of being unmarried, unmarried mothers may also report lower perceived social
standing, more stress, and discrimination. There is a need for a consistent assessment of marital status in
epidemiological studies, beyond the married/unmarried dichotomy, to include cohabitation with the
biological father or a significant other, and single with and without male involvement. Nonetheless,
marital status plays a stratifying role in shaping risk and vulnerability for adverse pregnancy outcomes
beyond just the presence of male involvement. For this reason, father involvement is considered in a
separate section.

Foreign Nativity
Foreign-born mothers when compared to native mothers demonstrate adverse or even paradoxical
outcomes. Some studies report that foreign nativity is associated with PTB, while others report a
protective effect for some particular groups of women. It appears that foreign nativity interacts with other
social stratifiers to shape risks and protective factors associated with perinatal morbidity. Auger and
colleagues (2008) in a study conducted in Canada report that foreign nativity is a risk factor for PTB
among university-educated mothers. In the U.S. foreign-born Asian Indian women have also been
reported as having a higher incidence of LBW infants when compared with US-born whites (Gould et al.,
2003).
In contrast, there is evidence of a protective effect of foreign nativity among low educated
mothers (paradoxical), particularly associated with Hispanic ethnicity (Crump, Lipsky, & Mueller, 1999).
This complex case has been referred as the Hispanic or Latina paradox since immigration and low
education levels are expected to play a more negative rather than a positive role. Although less educated
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Hispanic women may share similar or worse socioeconomic deprivation than Black women, as a whole
they have birth outcomes comparable to those of White women (R. E. Behrman & A. S. Butler, 2007).
The paradox is more evident for mothers with non-US nativity, in particular for those of Mexican origin
(Gallo, Penedo, Espinosa de los Monteros, & Arguelles, 2009; Morales et al., 2002). This paradox has
been attributed to some protective resources among Mexican-American women, such as social support
(Gallo et al., 2009), as well as the healthy migrant hypothesis, where individuals that migrate are on
average healthier than the general population (Wingate & Alexander, 2006). Significant heterogeneity is
likely to exist among studies of foreign nativity, which suggests the need for further consideration in the
context of other social determinants of health.
Foreign nativity appears to interact with acculturation with differential effects for women of
different racial and ethnic background. This strand of research has been referred as the acculturation
hypothesis. For example, Black race has been consistently associated with LBW/PTB in the U.S.;
however, foreign-born Black women that recently immigrated to the U.S. often present comparable
outcomes to White women. One study conducted in Canada (Urquia et al., 2010) suggest that foreign
nativity changes from a protective effect into a risk after 5 years of residence (<5 years of residence lower
the risk of PTB, >15 years increase in risk), which may imply an effect of acculturation process on the
health of immigrant women. Although not directly assessing pregnancy outcomes but allostatic load, Peek
and colleagues (Peek et al., 2009) assessed the combined effect of foreign nativity, Mexican ethnicity, and
time since migration. The authors found support for a healthy immigrant hypothesis (i.e., newer
immigrants are healthier) and the acculturation hypothesis, according to which the longer immigrants
reside in the United States, the greater their likelihood of losing culture-related health-protective effects
(Peek et al.). Foreign nativity, timing since migration, and the related assimilation/acculturation stress
may play a role in the perceived social standing of individuals, psychosocial stress, lack of access to
health care, adverse behaviors, and social isolation. The relationship of foreign nativity and pregnancy
outcomes deserves further clarification in studies conducted in the U.S. with different racial and ethnic
groups.
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Subjective Social Standing

Finally, an overall measure of the meaning that individuals attribute to their social position may
be best indicated by subjective social standing or SSS (Wolff, Acevedo-Garcia, Subramanian, Weber, &
Kawachi, 2010). Several studies indicate that perceived social status captures most of the variation
conferred by other more objective measures of socio-economic position, and it interacts with the meaning
of social position (N. E. Adler, Epel, Castellazzo, & Ickovics, 2000).
Whether the association of subjective social standing varies by race and ethnicity was explored by
Wolff and colleagues (2010). The authors conducted an analysis of a national US mail survey to explore
the association of SSS with self-rated health within same referent groups (same race/ethnicity) vs. distal
groups (other race/ethnicity), while controlling for other objective measures of SES. The authors found no
significant racial/ethnic differences in SSS ratings alone when using a more distal referent group (other
racial groups). The association of SSS with self-rated health remained stronger. Thus, SSS is a good
measure of how people perceive themselves in the social hierarchy (subjective social position), which is
strongly predictive of health status.
Although it has been corroborated that SSS is a more precise measure of social position and it
better predicts health than objective status (Singh-Manoux, Marmot, & Adler, 2005) in the context of
pregnancy, the results have been mixed. Ostrove and colleagues (2000) found that SSS is significantly
associated with objective measures of SES, but not for African American women. For African American
and Latina women, SSS was mainly associated with household income. This suggest that although SSS is
a good indicator of objective SES, it is still necessary to account for objective measures such as education
and income when assessing pregnancies of women from different racial and ethnic groups. Furthermore,
to my knowledge there have not been studies exploring the role of SSS on preterm birth.
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Early Life Adversity or Adverse Childhood Experiences
Timing of the exposures within an individual’s life, intergenerational influences, and population
trends plays a critical role in the “engendering” process of racial and ethnic disparities (Halfon &
Hochstein, 2002). A life course perspective has been proposed to understand the long standing advantagedisadvantage effects for different racial and ethnic groups (Lu, Kotelchuck, et al., 2010). However, there
is a dearth of studies exploring longitudinal effects of social disadvantage on pregnancy outcome either
retrospectively or prospectively. One exception is the group of studies on adverse childhood experiences
(ACE) originally conducted by the CDC (Dube, Felitti, Dong, Giles, & Anda, 2003; Foege, 1998). These
studies were based on retrospective assessments of family dysfunction, including physical, emotional, and
sexual abuse that occurred before 18 years of age. Adverse childhood experiences as indicators of early
life disadvantage have been found to be associated with premature mortality (Brown et al., 2009),
depressive disorders in adulthood (Chapman et al., 2004), increase risk behaviors during adolescence
(Rothman, Edwards, Heeren, & Hingson, 2008), teen pregnancy, long-term psychosocial consequences,
and increased risk of fetal death (Hillis et al., 2004). Since ACEs reflect adversity over the life span, early
life or childhood adversity may be part of the multidimensional nature of social disadvantage. Decades of
child development research indicates that early experiences shape the future educational attainment of
individuals, their social-emotional health, and other personal resources necessary to cope with the
demands of the environment (Shonkoff & Phillips, 2000). As such, early life adversity may be a missing
link in the biology of disadvantage experienced by racial and ethnic minority groups. Yet, no studies have
been conducted on the effects of adverse childhood experiences in the context of racial and ethnic
disparities in preterm birth and low birth weight.

Mediators between Social Position and Perinatal Morbidities
The consistent pattern of socioeconomic disadvantage and racial/ethnic disparities suggests links
between hierarchies of power, prestige, and wealth, in which worse health occurs among the most socially
disadvantaged. Social stratifiers are considered to be “engines” in the underlying mechanisms to preterm
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birth. The pervasive social gradient where the poorer minorities have worse pregnancy outcomes than
those immediately above in the social ladder, indicate a need for studies that address a wider social
context examining multiple mediators of socioeconomic and racial/ethnic disparities, jointly and
separately.

Maternal Health Status
The health of the fetus is intrinsically related to the health status of the mother. In this regard,
several maternal conditions are associated with LBW/PTB, including spontaneous labor with intact
membranes, preterm premature rupture of the membranes (PPROM), short cervical length, and labor
induction or caesarean delivery for maternal or fetal indications (Goldenberg et al., 2008). Other
conditions include pre-eclampsia, multiple pregnancy, and fetal distress (Muglia & Katz, 2010). Mental
health conditions such as prenatal depression and prenatal anxiety disorders also increase the risk to
preterm birth and low birth weight (Dayan et al., 2006; Grote et al., 2010).
In addition to conditions during the current pregnancy, a history of obstetric and reproductive risk
factors often predispose the onset of preterm labor and/or the clinical indication of labor induction and/or
subsequent cesarean birth. This is consistent with the fetus-at-risk approach used in obstetrics to
determine the need for intervening in the course of the pregnancy (Joseph, 2007). Risk scoring systems
have been developed to summarize multiple biomedical risks for the prediction of fetal risk (Knox,
Sadler, Pattison, Mantell, & Mullins, 1993), but the predictive positive value of such systems is often less
than 35% (Creasy, 1997). The social context where the cases of maternal complications occur is
frequently ignored or inconsistent in available risk scoring systems (Honest et al., 2004). However, if risk
scoring systems are used in combination with other measures of health and the social context, they could
potentially provide a more accurate assessment of the maternal and fetal risk (Honest et al., 2004).
The health of the mother should be considered in a holistic manner and not just the absence of
infirmity. In this regard, health-related quality of life (HRQL) presents the best approach to measure the
multidimensional aspects of health both at the population and at the individual level (Kaplan, 2003).
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HRQL measures the experienced health state, as a compounded measure of the physical, social, and
psychological aspects of health. Mautner and colleagues (2009) found that the risk of preterm delivery is
associated with decreased HRQL in pregnancy. However, quality of life measures are rarely assessed in
studies of maternal and infant morbidity (Donohue, 2002).

Perceived Stress
Lazarus and Folkman (1984) proposed a theory of stress where stress is a dynamic process, with
at least three components: environmental demands (stressors), emotional and cognitive responses (distress
states), and biological stress responses (i.e. hypothalamic pituitary axis, cardiovascular and immune
reactivity). All three aspects function in a transactional manner. Stressors, appraisals, and responses are
then combined as added effects on biological mechanisms. In the field of perinatal health, empirical
research on psychosocial stress and preterm birth has grown exponentially in the last few decades,
including studies that address other determinants including maternal health, behavioral, and biological
mechanisms.
Stress is an intermediate process that starts with the demands of the environment (appraised as
taxing or undesirable), which produce emotional and cognitive responses (e.g. anxiety or depression) that
are translated into neuroendocrine responses (P. D. Wadhwa, Dunkel-Schetter, Chicz-DeMet, Porto, &
Sandman, 1996). Stress is a natural mechanism of adaptation to the environment that could be beneficial
(e.g. life-saving responses) or detrimental (chronic exposures) (Sheldon Cohen, Kessler, & Gordon,
1995). McEwen and Seeman (1999) refer to this as “allostatic load” to reflect a process of “wear and tear”
of stressors on aging and biological processes. In particular, when stress becomes chronic or the demands
are unbearable or unchangeable, then it may have detrimental effects of maternal and fetal health (Tiedje,
2003)
Maternal appraisal of stress stimulates cortisol secretion and placental cortisol-releasing hormone
(CRH), which then is associated to inflammatory mediators (C-reactive protein) biochemical triggers
(cytokines) for the initiation of labor, reduction of placenta circulation and exchange of nutrients, and
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fetal stress (Gennaro & Hennessy, 2003). Maternal stress is considered a central process in preterm birth
that encompasses socio-economic stressors, adverse life events, chronic and catastrophic stressors, racism
and discrimination, and emotional responses and affective states (McEwen & Gianaros, 2010).
Studies have explored the role major events in the lives of individuals, including divorce, death of
family members, illness, injury, or job loss. Some have found no association with the number of adverse
life events with PTB (Goldenberg et al., 1996; Lobel, DeVincent, Kaminer, & Meyer, 2000), while others
found significant associations with negative life events (Whitehead, Hill, Brogan, & Blackmore-Prince,
2002). Others found associations with chronic and catastrophic stress exposures, such as imprisonment,
homelessness, or major disasters (Glynn, Wadhwa, Dunkel-Schetter, Chicz-Demet, & Sandman, 2001;
Lederman et al., 2004). Misra and colleagues (2001) found associations of financial, family, and work
stressors with PTB in a sample of African American Women.
Kramer and colleagues (M. S. Kramer et al., 2009) reported a dose response relationship of
pregnancy-related anxiety stress with preterm birth. Others have reported some attitudes and perceptions
such as unintended, unwanted, and mistimed pregnancies as associated with increased distress and
significant increased risk of LBW and PTB (Shah et al., 2009). Some studies have found associations of
multiple aspects of stress in pregnancy with preterm birth, including poverty, ongoing perceived stress
and anxiety, intimate partner violence, and experiences of racism, among others (Latendresse, 2009;
Lobel et al., 2008).
Some authors have documented the importance of stress processes in relationship to experiences
of racism for Black women leading to increased risk of preterm birth (Gennaro, Shults, & Garry, 2008;
Holditch-Davis et al., 2009). Fewer studies have measured the effects of maternal stress on preterm birth
for other socially disadvantage ethnic groups such as Hispanics or Asian. To this regard, Kramer and
Hogue (M. R. Kramer & Hogue, 2009b) have argued for an integration of stress measures in the context
of a multifactorial framework, including proximate and distal factors that affect racial and ethnic
minorities. Also, the paucity of research on social determinants of prematurity where stress occupies a
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central role is further complicated by a lack of life course perspective (Lu, Kotelchuck, et al., 2010).
There is a need for the integration of explanatory pathways where stress is a mediator.

Racism and Discrimination
The association of socio-economic conditions with preterm birth demonstrates significant
variation by race and ethnicity that is not completely explained by socio-economic indicators
(Blumenshine et al., 2010). Hence, race and ethnicity are constructs that also reflect unique aspects of the
social position not completely captured by socio-economic indicators. In this context, experiences of
racism and discrimination have been proposed as a potential explanation in the relationship of race/ethnic
minority status and adverse pregnancy outcomes, including preterm birth.
Racism is defined as racially (or ethnically) motivated interpersonal and institutional
discrimination (Krieger, 2000). In the context of racial/ethnic disparities of preterm birth, Collins and
collaborators (2000) initially conducted a case-control study with a small sample of African American
women. These authors found that mothers with VLBW were twice as likely to report racial discrimination
during pregnancy compared to women with normal weight babies. These authors reported an adjusted OR
of 3.2, controlling for SES, social support, and risk behaviors (smoking, alcohol and drug use). The same
authors replicated the study and found very similar results (Collins, David, Handler, Wall, & Andes,
2004)
Mustillo and colleagues (2004) also corroborated the association of reported experiences of
racism and discrimination with adverse pregnancy outcomes in a prospective study. The later authors
reported that when experiences of racism and discrimination were included in the analysis, the association
of race with preterm birth was significantly reduced from OR=1.88 to OR=1.11 (Mustillo et al., 2004).
This reduction did not occur when other factors were included, such as smoking, alcohol intake,
depression, or pregnancy weight gain (Mustillo et al., 2004). These authors concluded that lifetime
experiences of discrimination were associated with approximately five times the risk of low birth weight
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compared to those that did not experience racism. This compelling evidence is an indication of an effect
of race/ethnicity mediated by racism and discrimination experiences.
Giscombe and Lobel (2005) presented a systematic review of studies on the Black/White
disparities in adverse birth outcomes. These authors proposed potential explanations, including
differences in socioeconomic status and health behaviors, higher levels of stress among African-American
pregnant women tied to increased susceptibility to stress, and experiences of racism that contributes to
stress effects, as well as differences in stress-related neuroendocrine, vascular, and immunological
processes (Giscombe & Lobel, 2005). However, the authors noted that none of these explanations
completely account for the B/W disparities in adverse pregnancy outcomes. More studies are necessary to
examine the impact of SES, experiences of racism, and stress responses.
Racism and discrimination has a multidimensional nature that expresses as chronic stress of
racism and social inequality (Dominguez, 2008). In particular, this author argues that racism and
discrimination is not just a function of subjective appraisal, but instead permeates interpersonal
relationships, institutional, and cultural contexts of the lives of racial/ethnic minority women. Dominguez
(2008) also noted that self-reported racism is also interrelated with health behaviors, and mental and
physical health outcomes. Hence, racism is also a “cause of causes” by constraining economic
opportunities and access to social resources, as well as increased exposure to detrimental environments.
Additionally, racism may also function as a barrier to health care, fostering unfair treatments
(Dominguez, 2008b).
There is also evidence that racism and discrimination are not limited to Black women. For
instance, Lee, Ayers, and Kronenfeld (2009) surveyed 5,642 adults living in the US to explore the
relationship of perceived provider discrimination, utilization of services, and health status among four
racial/ethnic groups. The authors reported that African Americans, Hispanics and Asians significantly
report more provider discrimination and poorer health compared to non-Hispanic whites. These authors
noted that the effects on self-reported poor health was mediated by perceived provider discrimination and
unmet need for healthcare utilization. Thus, perceived discrimination is suggested to have wider effects
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on health, including chronic stress, interpersonal relationships, and delayed health seeking among
minority groups. More studies on the effect of racism and discrimination on pregnancy outcomes,
including preterm birth are necessary.
Racism and discrimination function as a fundamental cause of illness by impacting emotional and
physical health (Paradies, 2006). It operates through stress pathways with subsequent adverse health
conditions, including preterm birth (Dominguez, Dunkel-Schetter, Glynn, Hobel, & Sandman, 2008). It
can also manifest as a direct threat by verbal insults, physical attacks, and social and cultural exclusion
(Dominguez, 2008). Racism is a main component of the chronic stress model of social inequality
(Gravlee, 2009). In this context, racism and discrimination can also be considered a powerful structural
determinant of health. More studies are needed to determine how experiences of racism and
discrimination structure other traditional risk factors of preterm birth for women of different racial and
ethnic groups.

Social Support
Social support is a multi-dimensional determinant of health, with at least four dimensions (Coreil,
2010; p.110): “emotional (expressions of empathy, love, trust, and caring), instrumental (tangible aid and
service), informational (advice and information), and appraisal (information used for self-evaluation)”.
For most part, social support has been reported as a buffer to maternal stress with beneficial effects on
pregnancy length (Hoffman & Hatch, 1996). Campos and colleagues (2008) prospectively studied the
effects of social support from close family relationships (i.e. “familialism”) on perceived support, stress,
pregnancy anxiety, and infant birth weight among foreign-born Latina (n = 31), U.S.-born Latina (n = 68),
and European American (n = 166) pregnant women living in the U.S. These authors found that
“familialism” was positively correlated with social support and negatively correlated with stress and
pregnancy anxiety in the overall sample, with stronger effects among Latinas than European Americans.
In particular, higher social support from the family was associated with higher infant birth weight among
foreign-born Latinas only.
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Inadequate social support may result in detrimental health effects. Falcon and colleagues (2009)
reported stressful effects of some forms (tangible) of support for Puerto Rican women, although a
generally protective effect (emotional support) on psychological health was also documented. Conversely,
St-Laurent and colleagues (2008) found no effect of social support on pregnancy length and fetal growth
in a multivariate analysis. However, this study used weak measures of social support that could explain
the lack of associations. Forms of formal support, such as those provided by programs aimed at providing
additional support to pregnant women have not had significant effect in reducing adverse pregnancy
outcomes (Hodnett, Fredericks, & Weston, 2010). This diversity in study results is plagued by different
methodological approaches, limiting the generalizability of studies of social support during pregnancy.
More studies are necessary on the multidimensional aspects of social support for preterm birth.

Father Involvement during Pregnancy
Historically, the focus of research studies on father involvement has been on child development
outcomes (Lamb, 2004), not the role of fathers during pregnancy. Most studies are focused on the role of
the mother, her behavioral risk factors, and health-care related determinants that affect prenatal care,
delivery or postpartum complications. Only recently, father involvement is emerging as a novel indicator
for pregnancy outcomes (Tan, Wen, Walker, & Demissie, 2004). In particular, male involvement during
pregnancy and childbirth (as opposed to husband involvement) is receiving greater attention. This is
conceptually different from marital status, which does not represent aspects of involvement.
There is evidence that the lack of father involvement in pregnancy is a significant risk for adverse
pregnancy outcomes, as indicated by the absence of the father’s name on the birth certificate (Gaudino,
Jenkins, & Rochat, 1999; Tan et al., 2004). The particular aspects of father involvement that influence
pregnancy outcomes in a positive or negative manner are still under investigation. Bond (2010) argues
that the scarcity of information in this area is part of the prevalent tendency of overlooking the
determinants of men’s health in maternal and child health research. More information is needed to assess

37

the role of father’s involvement, from both the mother’s and father’s perspectives, in relationship to
pregnancy outcomes.
Alio and colleagues corroborated that father involvement is a key determinant of perinatal
morbidity and infant mortality disparities in the United States (Alio, Kornosky, Mbah, Marty, & Salihu,
2010b; Alio et al., 2011). For women of each racial-ethnic subgroups, the absence of fathers during
pregnancy was related to a higher risk of poor birth outcomes when compared to those cases with
involved fathers (Alio, Kornosky, et al., 2010b). Alio and colleagues (2011) also found an almost fourfold increase in the black-white infant mortality gap due to paternal absence, where approximately 6575% of excess mortality could be prevented with increased paternal involvement.
An assessment of the quantity and quality of father involvement on racial and ethnic disparities in
preterm birth and low birth weight is greatly needed. The mechanisms behind lack or inadequate male
involvement during pregnancy remain issues for consideration in future studies. The quality of the
relationship with the partner may be particularly relevant as it may be related to other pathways, such as
stress, intimate partner violence, or lack of social support. Hohmann-Marriott (2009) suggests that the
emotional involvement that occurs within the couples’ relationship may be an important explanation for
adverse outcomes, and that the nature of such involvement may be affected by the couple’s stress levels.
For instance, for couples whose pregnancy was conceived non-maritally, there was an increased risk of
inadequate prenatal care, particularly for unintended pregnancies (Hohmann-Marriott, 2009). More
studies are needed to elucidate how social determinants affect the quality and quantity of father
involvement in the context of racial and ethnic disparities.
Another important gap exists in studies of contextual factors that affect the nature of the paternal
involvement, and how paternal involvement interrelates with other risk factors during pregnancy. In the
context of racial and ethnic disparities, some studies suggest that socially disadvantaged pregnancies are
more likely to occur among mothers that do not report being married to the baby’s father (Arntzen,
Moum, Magnus, & Bakketeig, 1996; Bloch et al., 2009; Reichman et al., 2008). This would point to the
hypothesis that social position disadvantage is expressed through the lack of father involvement
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(mediating pathway). For example, Lu and colleagues (2010) reported that African American women are
less likely to report male involvement during pregnancy. Father involvement may be an important
determinant that has been overlooked in this population. The same authors recommend a life course
approach to research and intervention to strengthen the capacity of African American men and to promote
greater involvement in pregnancy.
There is one major caveat to the available literature on father involvement, which is the
inconsistent conceptualization and measurement of father involvement during pregnancy. Although
comprehensive conceptual frameworks of father involvement are available for child development (Day &
Lamb, 2004; Finley & Schwartz, 2004), little conceptualization and measurements have occurred in the
context of pregnancy. At least three characteristics of father involvement have been reported from the
child development literature: positive attitude, engagement, and responsibility of the father involvement
in the child’s development (Day & Lamb, 2004). Extrapolating these constructs and measurements to the
perinatal period may suggest departing points in the conceptualization and measurements of paternal
involvement during pregnancy.

Intimate Partner Violence
Domestic violence is a life-threatening risk for the mother and the fetus, consistently associated
with adverse birth outcomes, including preterm birth. The effects of intimate partner violence are not
limited to pregnancy, but continue during the postpartum period and interpregnancy period (Chambliss,
2008). Shah and Shah (2010) recently presented a review of the negative effects of maternal exposure to
domestic violence, including prospective studies. Among women exposed to domestic violence there is an
increased risk of LBW and PTB (adjusted OR 1.53, 95% CI 1.28-1.82 and adjusted OR 1.46, 95% CI
1.27-1.67 respectively) (Shah & Shah, 2010).
Intimate partner violence is also more commonly found among women from socio-economically
disadvantaged groups (Sarkar, 2008), where it is associated to negative health behaviors such alcohol and
drug abuse (Sarkar, 2008). Boy and Salihu (Boy & Salihu, 2004) reported that the effects of intimate
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partner violence may be more severe for Black women. These authors found that Black abused pregnant
women are 3-4 times as likely to die as their white counterparts. Among Latinas, IPV has been associated
with unintended pregnancy (Martin & Garcia, 2010) role strains related to immigration and acculturation
in conjunction with male dominance among Latinas experiencing IPV (Klevens, 2007). These issues
among women from different racial and ethnic groups warrant more research.
The kinds of IPV experienced by women vary depending on the societal context. For instance, a
study that compared women from California and Morelos, Mexico, found that employed women had
higher odds of violence in California but lower odds in Morelos (Castro, Peek-Asa, Garcia, Ruiz, &
Kraus, 2003). In the same study, previous experiences of violence before pregnancy and in childhood
increased the risk of experiencing violence during pregnancy up to 25 times (Castro et al., 2003). One
common issue in most studies on IPV and pregnancy outcomes is the considerable underreporting of
domestic violence (Rodriguez, Shoultz, & Richardson, 2009), which highlights the great need for more
multifactorial studies that assess domestic violence on maternal and fetal health.

Adverse Maternal Behaviors
Behavioral influences on preterm birth are of special interest given the putative changeability and
the proximate effect on preterm birth. However, assessing the role of maternal behaviors on preterm birth
has been challenging due to the inaccuracy of measurements related to incomplete recall or social
desirability responses, stigma associated with risk behaviors, and the complexity of the behavioral setting
or social context in which the behaviors occur (Behrman & Butler, 2007).
Aside from these issues, several behaviors have been associated with preterm birth and low birth
weight including: tobacco use, alcohol consumption (especially in early pregnancy), illicit drug use,
maternal nutrition (being underweight before pregnancy, obesity), lack of physical activity, sexual
activity, and douching before pregnancy (Behrman & Butler, 2007). Other determinants associated with
maternal behaviors that have been associated to preterm birth include late or no prenatal care attendance
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and interconceptual spacing less than 6– months between giving birth and the beginning of the next
pregnancy (Behrman & Butler, 2007).
The role of maternal behaviors on PTB/LBW may be different for women of different racial and
ethnic groups. For instance, there is evidence of greater or lesser effects of smoking among African
American women than among white women in the United States, suggesting a race-smoking interaction
(Behrman & Butler, 2007; p.92). The role of maternal behaviors also seems to vary by social position and
foreign nativity (Elo & Culhane, 2010).
In summary, the available evidence on the social determinants of health points to a direct impact
on health (as independent effect) as well as through interrelationships among social determinants
(Wilkinson & Marmot, 2003). Hence, social determinants are expected to predict a great proportion of
health status variance in perinatal outcomes. Conversely, the unexplained variation deserves exploration
in studies that assess the particular ways in which these determinants configure synergistically to produce
differential patterns of risks and vulnerability. A conceptual framework based on the social position and
potential mediators may help integrate the available evidence on the social determinants that may be
causally related to perinatal morbidity, including: education level, income, subjective social standing,
race/ethnicity, adverse childhood experiences, experiences of racism and discrimination, stress, social
support, father involvement, domestic violence, and adverse maternal behaviors.

Guiding Theoretical Perspectives

For the development of a conceptual model of the social determinants of perinatal morbidity, the
present study embraced two theoretical perspectives: a social ecological approach and a social
determinants perspective. The first one is a transtheoretical perspective suitable for the understanding of
individuals and their interactions with their environment, by fostering a multi-level approach to health
determinants. The second intrinsically related perspective draws its influence from political economy, and
states a directional relationship between the social structural forces that shape people’s lives and
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population health outcomes. These two perspectives reflect the author’s standpoint regarding values and
assumptions.

Social Ecology of Health Model
The theoretical underpinnings of perinatal health problems are most appropriately approached
within a social ecological perspective (Alio, Richman, et al., 2010). Social ecology is a multi-disciplinary
theoretical perspective “for understanding the nature of people's transactions with their physical and
socio-cultural surroundings” (Stokols, 1992). The social ecological perspective has guided the
development of a myriad of conceptual models across diverse disciplines (Binder, Stokols, & Catalano,
1975), in fields such as psychology (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2006), public
health (Alio, Richman, et al., 2010; Earls & Carlson, 2001; Sallis et al., 2006; Stokols, 1992, 1996), and
medical anthropology (McElroy & Townsend, 2009). The social ecological model of health has indeed
become a dominant model for understanding public health problems in their widest context (Karen Glanz,
Rimer, & Viswanath, 2008). Socioecological models consider multiple determinants of health under
analysis, frequently organized along a continuum of causality by intrapersonal, interpersonal, community,
institutional, and broad societal and policy levels (Bartholomew, 2001; McLeroy, Bibeau, Steckler, &
Glanz, 1988).
Under the social ecological perspective, it is assumed that the social and physical environments
are intertwined acting on the individual as a system of relations (Coreil, 2010). Other key assumptions
include system integration (dynamic system with interactions between levels), change (change in one
level affect other levels), and adaptation (change creates a new state of balance in the system which leads
to further changes) (Coreil, 2010). Health may be considered as the result of human adaptation to their
social and physical environments (adaptive fitness), whereas illnesses are seen as maladaptive responses
resulting from detrimental configurations of ecological factors that led to alterations in psycho-biological
processes.
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For its broad social scope, the social ecological perspective presents an enormous appeal for
understanding racial and ethnic disparities. An examination of the social ecological causation of PTB
promises several benefits. First, the assessment of multiple determinants can greatly increase the
explanatory power of studies. Second, the orientation on a continuum of causality can aid in the
identification of distal, mediating, and proximate mechanism of perinatal morbidity and mortality (Alio,
Richman, et al., 2010). Third, the system orientation demands that multiple determinants should be
considered in synergy and how those affect individuals and their social context, thereby providing a more
holistic view of disease causation. Despite such benefits, current social ecological models are very
unspecific due to a lack of explanatory propositions among determinants of health. Specific mechanisms
are not explicit under the social ecology model of health, which has created a great deal of ambiguity as to
which determinants are more important to analyze for particular problems and settings. In order to
maximize the utility of the social ecological perspective, specific theoretical models should be developed
for specific behavioral settings and health outcomes (Alio, Richman, et al., 2010; K. Glanz & Rimer,
2005).

Social Determinants of Health
Social determinants of health (SDH) are “economic and social conditions that influence the health
of people and communities” (WHO, 2008). The social determinants of health are the circumstances in
which people are born, grow, live, work and age, which are shaped by the distribution of money, power
and resources at global, national and local levels (WHO, 2008). It has been suggested that the social
determinants of health are the fundamental causes for health disparities between and within countries
(Link & Phelan, 1995; Nazroo, 2003; Phelan, Link, Diez-Roux, Kawachi, & Levin, 2004). A distinctive
element of discussions on the social determinants of health is health equity (Buckner-Brown et al.).
Healthy equity is defined as “the absence of systematic disparities in health, or in the major social
determinants of health, between groups with different levels of underlying social advantage/disadvantagethat is, wealth, power, or prestige” (P. Braveman & Gruskin, 2003).

43

The predominant model for the analysis of the social determinants of health is the Conceptual
Framework for Action on the Social Determinants of Health (CFA-SDH) proposed by the Commission on
the Social Determinants of Health, from the World Health Organization (WHO, 2005). This model
integrates diverse ecosocial perspectives and health equity frameworks, such as the social ecological
theory of health proposed by Dahlgren and Whitehead (Dahlgren & Whitehead, 1991), Finn
Diderichsen’s model of social causation (Diderichsen, Evans, & Whitehead, 2001), Krieger’s Ecosocial
theory (Krieger, 2001), and some elements of the life course perspective (Halfon & Hochstein, 2002).
Lastly, the final ingredient is the adoption of guiding principles (value-laden model) of social justice and
health equity (WHO, 2005, 2007). Given these values, health is considered as a “fundamental human
right indispensable for the exercise of other human rights and every human being is entitled to the
enjoyment of the highest attainable standard of health conducive to living a life in dignity” (UN, 1948).
This goal means healthy pregnancy outcomes for all social groups disregarding their race/ethnicity or
socioeconomic position.
The incorporation of life course perspective into the social determinants framework is also worth
noticing. Life course is an orientation to research and it has been identified as an emerging paradigm
capable of leveraging maternal and child health programs, research, and evaluation for the achievement of
MCH goals (D Kuh et al., 2003; Lu, 2010; Cheri Pies, Parthasarathy, Kotelchuck, & Lu, 2008). The basic
premise of the life course perspective is that health is the result of the accumulation of risk and protective
factors throughout the life span (D Kuh et al., 2003). Accumulated risk and protective factors affect
individuals in different ways depending on the timing (e.g., during critical and sensitive periods of the
human life), intensity (e.g. severity and duration of exposure), and consequences (e.g. injuries during
earlier periods have later consequences for adult health) (D Kuh et al., 2003; C. Pies et al., 2012). Thus,
the SDH model (with the integration of the life course perspective) not only includes multiple
determinants of health into a continuum of causality (social ecological, distal to proximate), but goes one
step further by recognizing multiplicative and cumulative effects (e.g., accumulation of risks) throughout
the reproductive cycle (Lu & Halfon, 2003).
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The overall model of SDH encourages local and global action on the fundamental causes of
diseases (structural and social), and is applicable to diverse problems and settings. In particular,
knowledge about the social determinants of health must guide actions directed toward the empowerment
of disadvantaged social groups, so that the communities can “exercise the greatest possible control over
the factors that determine their health” (WHO, 2007; p.6). Hence, the relevance of the WHO’s model of
SDH for the analysis of perinatal health disparities. If tailored to perinatal health, the SDH framework
provides an analytical frame for explaining the social patterning of perinatal health problems and
identifying lines of action on the social determinants of health (M. Marmot, Friel, Bell, Houweling, &
Taylor, 2008).
According to the SDH framework, the social, economic, and political context engenders the
social and economic position based on wealth, power, and prestige (WHO, 2005, 2007). Different risk
exposures, vulnerability profiles, and different consequences occur depending on one’s social and
economic position. Social and economic position exerts its effects directly and indirectly via intermediate
social factors. Intermediate determinants, such as material circumstances, psychosocial, behaviors, and
biological determinants may influence health and well-being in a more proximal manner. The health
system “buffers” the effects of the other social determinants on health and well-being throughout the life
span. Together, the social determinants work synergistically as a system that perpetuates health
disparities.

Conceptual Model of the Dissertation “Social Origins of Perinatal Health”
Considering the premises from Social Ecology and the WHO’s Conceptual Framework of the
Social Determinants of Health, a social determinants model of perinatal health and morbidity was
developed through a series of steps. The first step was the specification of the theoretical constructs and
the causal pathways in a coherent framework based on the review of the literature. For this, the WHO’s
SDH model required further adaptation and expansion considering the available evidence on the
determinants specifically associated with preterm birth and/or other related adverse pregnancy outcomes
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(R. Behrman & A. Butler, 2007b). The next step was the identification of acceptable measurements for
the hypothesized constructs for the corroboration of theoretically meaningful relationships among
determinants, which was achieved through an extensive literature review of available measures. The
subsequent step, which is the purpose of this study, will be the empirical test of the conceptual model in a
relevant population sample. An additional step for future research would be the refinement of the model
for advancement of theory through model cross-validation in different samples.

Propositions of Social Origins of Perinatal Health
Similarly to the SDH framework, two types of social determinants are considered: (a) social
position as structural determinant, and (b) intermediary social determinants, such as stress, social support,
and maternal behaviors. On the other hand, the role of an important life course determinant, maternal
early life adversity or adverse childhood experiences was also added to this model. The theoretical
relationships among constructs were based on empirical studies as well as the directions suggested by the
WHO’s SDH model.
Social position and the relative disadvantage. Structural determinants are broad contextual
variables that exert their effects throughout society, such as socioeconomic conditions, historical racial
discrimination and segregation, macroeconomic policies, governance, social policies (e.g. labor market,
housing, land ownership), public policies (e.g. public education, health care insurance, social protection,
maternity and paternity leaves, etc.), as well as cultural and societal values (e.g. individualism, autonomy,
interdependence, etc.). These broad contextual factors aggregate through history to create multiple forms
of influence on populations, including social stratification and conditions of relative social disadvantage
among different subgroups. The resulting hierarchy of social advantage among groups is then reflected in
the social and economic position of individuals (P. A. Braveman, Cubbin, Egerter, Williams, & Pamuk,
2010).
The social position is a fundamental force providing the mechanisms of health inequality by
conferring conditions of relative advantage or disadvantage over health resources (Link & Phelan, 1995;
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WHO, 2008). Therefore, indicators of social position that generate or reinforce stratification in society
(WHO, 2007) include education level, income level, employment/unemployment, occupational prestige,
and racial/ethnic minority status (as markers of racism and discrimination). Other social stratifiers may
include immigration status, religion, sexual orientation, and gender. These interrelated structural
determinants configure the health opportunities of social groups based on their placement within
hierarchies of power, prestige and access to resources (WHO, 2007). An important caveat is that in the
context of pregnancy and childbirth, the influence of maternal social position on perinatal health is more
difficult to disentangle because the fetus, per se, does not yet occupy a position in the social hierarchy.
However, the effects of the social determinants on the mother’s health may be transmitted to the fetus via
the uteroplacental link by mechanisms still being elucidated. In this context, the higher PTB and LBW
rates among racial and ethnic minorities can be seen as expressions of the underlying biosocial
disadvantage among racial and ethnic groups in the United States. However, the existence of a social
programming of fetal health is yet to be demonstrated in empirical research.
Intermediary social determinants. The intermediary social determinants (mediators) are the
specific living and working conditions, behaviors, psychosocial, institutional and community factors that
serve as channels between social position and more proximal biological pathways. Marmot and
colleagues (2006) presented a collection of social determinants with overarching effects on health. Some
of the intermediary pathways suggested by these authors included: stress, early life events (or
experiences), social support, unemployment, transportation, neighborhood conditions, and health
behaviors. The social determinants of health act synergistically through the social patterning of risk and
vulnerability.
In the context of pregnancy, social determinants may act as risk or protective factors and by
making the mother more or less vulnerable to pregnancy complications that lead to preterm and low birth
weight. The adapted model proposes that social position (based on social stratification) creates
differential exposures to intermediary determinants of health (e.g. experiences of racism and
discrimination, diet and access to nutritious foods, social integration and support, stress, smoking,
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domestic violence, father involvement, help-seeking behaviors, adequacy of prenatal care). This suggests
that the configuration of risk factors may be substantially different among social groups depending on
their social position.
Consequences: perinatal health and morbidity. The relative advantage/disadvantage conferred
by the social position is associated with differential vulnerability to the intermediary determinants. The
effects of the life course disadvantage may be mediated by increased vulnerability to pregnancy
complications associated with preterm birth and low birth weight, as well as reproductive risk factors
from previous pregnancies. This is supported by the fact that a previous preterm birth is one of the
strongest predictors of PTB in future pregnancies. Both objective and subjective aspects of maternal
health status may be associated with perinatal morbidity risks. In this context, the social position is not
only associated with different exposure to risk factors, but increased likelihood to damaging effects when
exposed at the same level. Once damaging effects are “embodied” in the health of the mother and the
baby, different social consequences are also expected based on social position disadvantage such as
increased risk of disability, loss of work, stigma, social isolation, and further impoverishment (Krieger,
2005, 2009). With few exceptions, little work has been done in this area, in particular the longitudinal
effects of social disadvantage on pregnancy outcomes beyond the postpartum period on the family as a
whole, and even less on the effects on future generations.
Operational definitions. Definitions for the theoretical constructs and their corresponding
indicators were based on an extensive review of the literature of scientific articles published between
January 2001-October 2013 on the structural and psychosocial determinants of preterm birth and low
birth weight.
Social position (SP). Social position has been defined as “one's relative position in a social
hierarchy determined by wealth, power, and/or prestige” (P. Braveman, 2006). The relative position in the
social hierarchy confers the favorable or unfavorable social and economic circumstances that foster or
hinder an individual’s opportunities to live a fulfilling life over the life course. Social position operates on
the individual person by constraining or facilitating opportunities to achieve higher education and higher
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paying jobs, positive social relationships, and participation from society’s resources. Such constrained
opportunities are systematically construed based on social stratifiers (structural determinants) such as
ethnic minority status, lower educational attainment, low family income, unmarried status, foreign
nativity, and lower subjective social standing.
Early life adversity (ELA). Adverse childhood experiences is another important distal determinant
of perinatal health, which is defined as adversity during childhood indicated by reported adverse
childhood experiences of physical, sexual, and emotional abuse, as well as family dysfunction that occur
before 18 years of life.
Maternal health status (MH). The health of a woman during pregnancy and postpartum can be
conceptualized as a dynamic state of physical, mental and social well-being and not merely the absence of
disease or infirmity. Subjective health and objective measures of obstetrical risks are used for this
construct. Subjective heath is indicated by measures of health-related quality of life and self-rated health,
as these are more holistic measures of health and well-being than the mere presence of clinical signs.
Particularly, subjective health is indicated by perceived measures of mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression (Szende, Oppe, Devlin, & EuroQol, 2007). Maternal obstetric
risks are also included in this construct, and will be indicated by statistically weighted factors from the
antenatal fetal risk scoring system (Knox et al., 1993).
Stress appraisal (S). The cognitive appraisal of stress is defined as “the process of categorizing an
encounter, and its various facets, with respect to its significant for well-being” (Lazarus & Folkman,
1984). Based on this construct, individuals can evaluate a situation as irrelevant, benign-positive, or
stressful. Stress appraisal is indicated by perceived global stress (Sheldon Cohen et al., 1995). One
particular circumstance of stress specific to pregnancy is unintended pregnancy, in particular, negative
attitudes toward the current pregnancy. The stress appraisal is directly related to the concept of allostasis,
which is a dynamic adaptive process in the organism that maintain apparent steady health states in
response to change, via multiple interacting neuroendocrine regulators (McEwen & Gianaros, 2011). This
is contrasted with homeostasis, which is the ideal balanced state within the body. When the intensity,
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quality, quantity, and duration of the stressors (undesirable situation) exceed the organism’s capacity to
successfully adapt or cope with the stressor, then the disequilibrium results in disease or impairment.
When maternal stressors surpass the mother’s and the fetus’ capacity to maintain an adequate intrauterine
environment, a disruption of the normal progression of pregnancy occurs.
Racism and discrimination (RD). Experiences of discrimination are unfair treatments toward
particular social groups based on prejudices of race, ethnicity, gender, socio-economic status, and other
forms of discrimination. Explicit forms of discrimination are less obvious but covert racism is still
present. Racism and discrimination have been described as both a structural and as a mediating factor. For
this particular study, they will be indicated by reported experiences of unfair treatment in common daily
situations.
Social support (SP). Social support is defined as the supportive nature of the social network of
individuals in terms of quality and quantity of the benefits available to individuals. Social integration is
conceptualized as a resource for the individuals to achieve social and emotional health. Conversely, the
lack of social integration reflects social isolation with deleterious effects to health and well-being. Social
integration is presented as a latent variable that influences the kind and amount of support individuals
report. Observed measures of social support influenced by the social integration of individuals include
emotional/instrumental, tangible, and evaluative support.
Father involvement (FI). The involvement of the baby’s father is defined in this study as the
perceived positive attitude, engagement, and responsibility of the baby’s father toward the woman’s
pregnancy for both the mother and the baby. It is indicated by an overall measure of involvement based
on maternal perceptions of the baby’s father attitudes toward the pregnancy, availability and accessibility
of the baby’s father’s support, disposition to provide material resources, and quality of the relationship
with the baby’s father. In addition, the presence of the father’s name on the birth certificate is also used to
indicate father involvement during pregnancy.
Intimate partner violence (IPV). Violence toward women is another construct examined in this
study and is defined as any forms of abusive physical, emotional, and/or sexual relationships from an
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individual’s partner. Intimate partner violence has been associated with adverse pregnancy outcomes in
several studies.
Adverse maternal behaviors. Risk behaviors that have been associated with adverse pregnancy
outcomes are subsumed under this construct. Under the social determinants perspective, adverse maternal
behaviors can be considered maladaptive behavioral responses and forms of emotion-focused coping
structured by social position. Although these behaviors may serve a social or emotional function, risk
behaviors are seen as ineffective forms of coping because in the long run will result in adverse
consequences for the mother and the fetus. Examples of adverse maternal behaviors are smoking, alcohol,
drug use, and inadequate participation in prenatal care.
Perinatal Health and Morbidity. For this purpose, a combination of both birth weight and
gestational age will be used. In one extreme of the scale, both optimal birth weight and normal duration of
gestation place the fetus in an ideal position to successfully adapt to extrauterine life in a matter that
survival and reproductive success is enhanced. On the other extreme, the disturbance of the feto-placental
homeostasis in the presence of unsuccessful compensatory mechanisms results in disruption of the normal
physiological process of pregnancy occurs. In this regard, perinatal morbidities such as PTB and LBW
occurs, as well as increased risk for other severe complications such as fetal death and neonatal mortality.
Based on these premises, social determinants of health are expected to act synergistically through
the social patterning of risk and vulnerability as follows (WHO, 2008): 1) social determinants have a
direct effect on health, 2) social determinants explain the largest amount of variation in health, and 3)
social determinants (distal) structure health behaviors and biological risk factors (individual level) on a
continuum of causality. The adapted model presented here is just one of the many possible configurations
of biopsychosocial determinants that could potentially predict perinatal health and morbidity (Figure 5).
Since all models are flawed, but some are more useful than others, the idea here is not to find the perfect
model but to find a useful one that can guide the understanding of social causality for the analysis of
racial and ethnic disparities in perinatal health outcomes.
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Figure 5. Social Origins of Perinatal Health and Morbidity
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CHAPTER THREE: METHODS

Research Design
This was a prospective cohort study aimed at evaluating the plausibility of alternative conceptual
models of social determinants of perinatal health, which could explain perinatal morbidity. Particularly,
the study explored the extent to which alternative conceptual models of the social determinants of health
are capable of explaining birth outcomes, based on gestational age and birth weight, in an ethnically
diverse sample of pregnant women who are attending publicly funded prenatal care programs (i.e. Central
Hillsborough County Healthy Start and Polk County Healthy Start, Florida). Pregnant women were
recruited during the second half of their pregnancies and followed to assess the role of the social position
and several psychosocial mediators on perinatal morbidity. The research strategy was quantitative using a
self-administered survey that measured social determinants after the 20th week of gestation, and Healthy
Start records abstraction to obtain information on birth outcomes (e.g. gestational age, birth weight).
The statistical framework used to explore relationships among social determinants and birth
outcomes measures was covariance structure modeling (also known as structural equation modeling,
simultaneous equations, or path analysis). Structural equation modeling (SEM) was particularly useful to
assess the theoretical relationships among constructs (latent variables). Alternative conceptual models
were developed based on the hypotheses of interest, which included direct and indirect effects models of
social determinants on the outcomes of interest. The goal of the statistical analysis was to assess whether
the conceptual model fits reasonably well with the data and to evaluate the relative contribution of the
major social determinants to perinatal morbidity. SEM multi-group analyses was not conducted due to
limitations in the sample size per racial and ethnic groups. Instead, t-tests and chi-square analyses were
conducted to assess the presence of racial and ethnic disparities by social determinants and birth outcomes
measures.
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Subjects
Population
Pregnant women 18 to 35 years of age, with singleton pregnancy, without pre-existing medical
conditions participating in two Healthy Start programs in central Florida (REACHUP, Hillsborough
County, and Healthy Start Polk County) who provided voluntary consent to participate in the study.
Eligibility to participate in the study was determined by the designated Healthy Start staff in consultation
with the principal investigator. For that purpose a recruitment sheet was designed with the following
inclusion and exclusion criteria:
Inclusion criteria. Upon enrollment the patient had to be between 18 – 35 years of age, at least
more than 19 weeks gestation completed (but less than 37 weeks gestation), pregnant with singleton (No
twins), had to understand and sign the Institutional Review Board approved consent, had a well-estimated
date of confinement from last menstrual period or ultrasound, and be a resident of Hillsborough County or
Polk County, Florida.
Exclusion criteria. Patients ineligible to enroll or who were subsequently excluded from the
study were those who opted for elective pregnancy termination or delivery, or had their birth outcome
unknown. Medically indicated preterm delivery were not be excluded from the study. In addition, the
following exclusion criteria were applied, which were asked to survey participants by the Healthy Start
staff:
-

Patient with chronic medical illness (such as hypertension, pre-existing diabetes mellitus, cardiac
disease, severe anemia, hemophilia, cancer, etc.) requiring long-term or intermittent drug therapy
or frequent hospitalizations

-

Fetus that show evidence of congenital and/or chromosal anomalies in the current pregnancy

-

Women with congenital uterine anomaly (malformation of the uterus)

-

Women with large leiomyoma distorting the uterine cavity (tumor of the uterus)

-

Women with in-place cervical cerclage during pregnancy (device surgically placed in the cervix
to keep it close).

54

Settings
The study was conducted in two different settings. The first was through a non-profit 503c
organization REACHUP Incorporated, where a Federal Healthy Start Program is being implemented in
selected zip codes in central Hillsborough County. This program is referred as Central Hillsborough
County Healthy Start. The second setting consisted of the Polk County Healthy Start Program, selected
WIC offices (Women Infant and Children, Polk County), and one prenatal care clinic from the Florida
Health Department at Polk County. These recruitment sites were chosen because they were offered in
contiguous counties that included urban and rural populations with representation from the different racial
and ethnic groups found in the state of Florida. Two particular aspects common to the two program
settings is that women that were eligible to participate in Healthy Start come from socially and
economically disadvantage sectors and participation is voluntary. Both programs utilize a home visitation
system to provide women with supports and referral to needed services in order to buffer their social risk.
While the two Healthy Start programs keep their focus on activities that may promote a healthy
pregnancy, it is important to mention that they operate independently and under different programmatic
strategies, budgets, and services. A description of each of these settings is presented as follows:
Setting A
The Central Hillsborough Healthy Start (CHSS) is a federally-funded home visiting prenatal and
preconceptional program for women living in socially disadvantaged zip codes (33602, 33603, 33605 and
33610). In these neighborhoods most of the births are to mothers who are Black, and other ethnic
minorities, many of whom are young, unmarried, undereducated, and Medicaid eligible (Salihu et al.,
2009). CHSS is administered by REACHUP, Inc., which is a non-profit community-based organization
that partners with the University of South Florida, through the Lawton and Rhea Chiles Center for
Healthy Mothers and Babies. The overarching goal of REACHUP is to reduce disparities in overall
family health in the targeted communities. The CHHS program enrolls 4,250 pregnant women annually
(Salihu, August, Mbah, et al., 2011). The main task of this organization is to capitalize on the
preconception and prenatal care approach by enhancing the preventive health care utilization among
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minority groups, particularly African Americans and Latinos in Central Hillsborough County. Case
management strategies are implemented to support the delivery of prenatal care services, postpartum, and
interconception care.
Setting B
The second setting is the Polk County Health Department. Specifically, the Polk County Healthy
Start (PCHS) program, which is affiliated to the Florida Health Department at Polk County, Florida
(contracted program). The goal of the Polk County Healthy Start program is to give every baby a healthy
start in life by ensuring moms receive early prenatal care, risk assessment, and adequate referral to social
services for the mother and the baby. PCHS is a member of the tri-county Healthy Start Coalition of
Hardee, Highlands, and Polk, Inc., which is a non-profit corporation made up of approximately 500 public
and private providers of maternal and infant health services. The tri-county coalition serves more than
8000 women annually. Funded by the Healthy Start Coalition of Hardee, Highlands, and Polk Counties,
the PCHS program coordinates care for socially disadvantaged women, including those with high risk
pregnancies, post-partum women for up to 3 years following their delivery, infants and toddlers (up to age
3). Nurses and family support workers also make home visits to provide families with the following
services: breastfeeding education and support, childbirth education and interconceptional education and
counseling, family planning education and services, health education in English and Spanish, and referrals
for mental health counseling, parent education, and smoking cessation. Other supports available to
Healthy Start clients include bus passes to travel to medical appointments and vouchers to pay for child
birth education and smoking cessation classes. PCHS staff works in coordination with the Florida Health
Department at Polk County to provide services to more than 3,500 women and 2,400 infants every year.
There is no restriction by zip code, and eligibility is county-wide. Polk County is a partially urban and
partially rural county, where the racial and ethnic make-up is 64.6% non-Hispanic white, 14.8% black,
and 17.7% Hispanic. Nearly 11% of the county’s population lives below the poverty level. Women aged
15-44 years old represent 18% of the population, with 57% of the residents under the age of forty-five.
There is a constant demand for Healthy Start services in the county. For instance, Polk Healthy Start
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served 3,930 women and 1,966 infants in 2010-2011, and 3,480 women and 2,514 infants in 2009-2010
(Plews, 2011). In addition to this program within the Health Department, a small proportion of subjects
(less than 10%) were recruited from two addition Polk County Health Department programs that often
refer to or receive referrals from Healthy Start: the WIC offices (Lakeland and Auburndale offices) and
the Prenatal Clinic at Bartow, Florida.
Although the specific programmatic activities may differ, the common factor between these the
Hillsborough and Polk Healthy Start programs is that both of them implement a case coordination
approach to risk assessment and reduction. They both provide services free of cost and use the same
screening forms to determine recommended services (program eligibility). In particular, both programs
use two risk assessment forms (Florida Department of Health, 2007; McCoy-Thompson, Child Health
Bureau, 1994): the Florida Prenatal Risk Screening for intake of the mother into Healthy Start, and the
Infant Risk Screening for intake of the infant. For this study, information on birth was consulted from the
Infant Risk Screening form (see variables and instrumentation section).

Sampling and Recruitment
Sampling Framework
Women that attended the mentioned publicly funded programs constitute the sampling frame.
These women are considered to be racially and ethnically diverse, including a greater proportion of racial
and ethnic minority women. In addition, these women are preselected to have some forms of social
disadvantage based on the Healthy Start Risk Screening system, where a score higher than 2 constitute
recommendation for referral to Healthy Start (Florida Department of Health, 2007). This situation
facilitates the analysis of factors associated to social disadvantage. Although, there may not be a
considerable variation of income due to higher representation of low income mothers, heterogeneity is
expected in terms of racial and ethnic categories, educational levels, marital status, perceived social
standing, and psychosocial determinants of health.
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Sampling strategy. This study used quota sampling to ensure that racial and ethnic differences
are in the sample, which was only partially met after a period of 1 year duration of the recruitment.
Particularly, three fixed categories were used: Non-Hispanic Whites, Non-Hispanic Blacks, and
Hispanics. A possibility that participants rated themselves in the non-Hispanic other category was
provided, as a fourth group which could include persons that have multiple races, and who do not
categorize themselves like Hispanic, neither white, nor black. However, almost all participants that rated
themselves as “other race”, also rated themselves as “Hispanics”. Thus, a fourth category was not used.
The initial goal was approximately 120 subjects from each racial and ethnic category for a total of 480
subjects (120 x 4). However, after more than 12 months recruitment, only 181 total participants were
finally included. Although this sampling was not suitable for the SEM group analyses, it permitted the
empirical evaluation of the overall models of social determinants of health on birth outcomes.
Recruitment procedures
Formal agreements and letters of support were signed by the Directors of both programs, the TriCounty Coalition Executive Director, and the Florida Health Department Director at Polk County. At
each site, a study coordinator was nominated to work in close collaboration with the Principal
Investigator. The study was deemed as highly relevant to the mission of both organizations, and both
Healthy Start programs offered their support to the principal investigator at no cost. Their support
included access to their clients and the collaboration of their respective staff in the active recruitment of
participants.
To assure the proper protections of human subjects in research and fidelity of data collection
procedures, the principal investigator conducted staff a series of training sessions at each participating
site, which included the following topics: the study protocol, data collection procedures, the process of
informed consent forms, and the use of eligibility criteria for recruitment. All these staff undertook the
online course on the Protection of Human Subject Research offered by the Collaborative Institutional
Training Initiative at the University of Miami, and were formally added as research staff in the Florida
Healthy Department Institutional Review Board (FDOH IRB) application. Four training sessions occurred
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during the months of August-November 2011, during staff meetings to accommodate the operating
procedures of both Healthy Start programs. A total of 33 Healthy Start coordinators were trained and
were able to serve as unpaid recruiters (11 from CHHS, and 22 from PCHS). No incentives were offered
to the staff for recruitment.
Subsequently, the study protocols, recruitment forms and survey instrument were submitted for
revision and approval to the Florida Healthy Department Institutional Review Board (FDOH IRB) on
November 2011. Final IRB approval for the study occurred in February 8, 2012 (DOH IRB Number:
H12001) for a year (Expiration Date: February 6, 2013). Since recruitment and analyses continued toward
February 2013, a continuing review and continuation was submitted and approved for the year 2014.
Trained Healthy Start staffs were requested to identify and invite all potentially eligible women
seeking prenatal care from February 2012 to February 2013, and were responsible for obtaining informed
consent, and determine a convenient time for the structured self-administered questionnaire during home
visitations. Accordingly, pregnant women, clients from the two publicly funded programs were recruited.
The approach to recruitment relied on the administrative mechanisms of the partnering institutions to
contact and invite participants into the study, which included mailing invitation letters with study flyers.
Periodic meetings with staff were conducted throughout 2012-2013 to refresh study procedures, debrief
them about preliminary findings, and obtain feedback on recruitment efforts.
Research staff determined when a patient met the inclusion criteria using predetermined
recruitment sheets. In order to maintain patients’ anonymity and confidentiality, the following measures
were taken: with the patient’s approval once the informed consent had been signed, instead of patient’s
name, we used a randomly generated pseudo code for the self-administered questionnaires. Such an IDcode were pre-assigned to each questionnaire and data abstraction forms. The code with the identifiers
(participant name) were saved in a separate password protected file in a computer from the partnering
program, not available to the researcher. However, Healthy Start staff maintained a recruitment list for
their own records with the patients’ names. This list was kept confidential in the organization’s
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administrative records, and not accessible to the researcher. Only the identification code was used to input
participants’ data.

Data Collection Procedures
The subject participation consisted of filling out a self-administered questionnaire and permission
to access her Healthy Start prenatal and childbirth records. Information for the social determinants
questionnaire was directly obtained from the study participants, while information from the prenatal
records and hospital discharge records was obtained directly from Healthy Start records (i.e., Healthy
Start Prenatal Screen and Infant Risk Screen forms).
Two tools for data collection were used in this study: (1) the Social Determinants Questionnaire
based on the sociodemographic and psychosocial measures (See section on study variables and
instrumentation), (2) a Childbirth Abstraction Tool, based on the Healthy Start prenatal records of the
participants, was used for assessing information on the past obstetric history, gestational age, and birth
weight, as well as Healthy Start Prenatal and Infant Risk Screen scores. Healthy Start personnel from the
two sites informed the researcher when the pregnancy had ended, as well as followed by the PI based on
the Expected Date of Confinement (when information on the prenatal records is available for its
abstraction).

Variables and Instrumentation
At recruitment, participants were asked to fill out a self-administered paper-based questionnaire,
which was constructed from several instruments containing rating scales. These rating scales were all
designed to be self-administered and were integrated into one questionnaire, namely, the Social
Determinants Questionnaire (20-30 minutes duration). Once the participant delivered their infants at the
hospital and the pertinent information was available for Healthy Start, information about birth outcomes
were collected. Data collection at this time did not require participation from Healthy Start clients, instead
data were abstracted by the Principal Investigator directly from the administrative databases from both
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Healthy Start programs. For this purpose, childbirth data extraction tool was used to obtain birth outcome
information, as well as information from Prenatal and Infant Risk Screen Forms, available from Healthy
Start administrative databases.
Social determinants questionnaire. A conscious attempt was made to identify measures
previously tested in empirical studies, with known information on measurement validity and reliability.
These measures are presented in Appendix B. Versions of these instruments were available in Spanish
and English. All instruments described were pilot tested with selected volunteers before conducting the
study. Nine latent variables were investigated in the Social Determinants Questionnaire: (1) Maternal
health-related quality of life, (2) stress, (3) social support, (4) experiences of discrimination, (5) father
involvement, (6) intimate partner violence, (7) maternal maladaptive behaviors, early life adversity (8),
and social position (9).
Maternal health-related quality of life (HRQL). The first construct (latent variable) was maternal
health status or health-related quality of life, defined as perceived psychosocial health and well-being,
indicated by measures of self-reported health (analog scale 0-100) and health-related quality of life scores
(HRQL). For this purpose the EuroQol 5-Domain tool (EQ-5D) was used, which is a brief econometric
measure of quality of life (Szende et al., 2007). The EQ-5D is one of the most widely-used generic health
state descriptive systems available, with applications in clinical trials, public health research and costeffectiveness assessments. The reliability reported in research studies measuring diverse conditions has
been a Cronbach's alpha of 0.70 or more (Szende et al., 2007). One of the greatest advantages of EQ-5D
is the possibility of generating health-related quality of life scores (HRQL). In addition to the analog scale
(self-rated health from 0 to 100), the EQ-5D ask participants to rate their health along 5 dimensions: selfcare, mobility, activity level, pain, and anxiety/depression. Each dimension has 3-item responses: 1=no
problems, 2=some problems, and 3=severe problems. However, the Euroqol user guide doesn’t
recommend to assume these items as underlying continuous or interval scale but rather categorical. Then,
the EQ-5D applies valuation weights (valuation algorithm) that are representative of the United States
population, which were generated through the time-trade off technique (Jia, Lubetkin, Moriarty, & Zack,
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2007; Johnson, Coons, Ergo, & Szava-Kovats, 1998). Consequently, health-related quality of life scores
(i.e. health utilities) were generated for each of the health states of the Euroqol, using default Euroqol
preference-based valuation algorithm (R. Rabin & de Charro, 2001). The recommended SPSS Syntax was
used to generate HRQL scores for the study sample (Szende et al., 2007).
Perceived stress (PSS). The second latent variable was stress, defined as the cognitive appraisal
of stress, indicated by global measures of stress. Stress appraisal was measured with the 4-item Perceived
Stress Scale (S. Cohen & Williamson, 1988), which is a measure intended to make comparisons of
subjects’ perceived stress related to current, objective events. The higher the degree and longer the
duration of self-perceived stress, indicated by a higher score, is considered a risk factor for a clinical
psychiatric disorder (S. Cohen & Janicki-Deverts, 2012). The validity of the 10-item self-report
instrument has been well established, and it shows high correlation with other stress measures (r=0.85);
the PSS 4-item have been reported with a Cronbach’s alpha that ranges between 0.5 - 0.67 (S. Cohen &
Janicki-Deverts, 2012). In addition to stress appraisal, pregnancy intention was assessed with the
Pregnancy Risk Assessment Monitoring System (PRAMS) questions, to determine if the pregnancy was
planned, mistimed, or unwanted (Melvin et al., 2000). Unwanted pregnancies are known to signify
important sources of maternal stress and are associated to adverse birth outcomes (Afable-Munsuz &
Braveman, 2008; Keeton & Hayward, 2007; Mohllajee, Curtis, Morrow, & Marchbanks, 2007; Shah et
al., 2009)
Social support (SSUP). The third construct was social support, which was defined as the
perceived physical and emotional comfort available to the participant by their family, friends, co-workers
and others (i.e., perceived social support to the person). The measures used was based on the Modified
MOS Social Support Survey (Sherbourne & Stewart, 1991). This instrument had ample documentation of
reliability and measurement validity, and can generate sub-scales (Emotional/informational, tangible,
affectionate, positive social interaction), with known reliability. The Cronbach’s Alpha's for the subscales are: Emotional/Informational=0.96, Tangible=0.92, Affectionate=0.94, Positive Social
Interaction=0.91, and Overall General Index=0.97. For this study, we used the Brief MOS Modified
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Social Support Survey (MSSS) (Gjesfjeld, Greeno, & Kim, 2008; Sherbourne & Stewart, 1991), which
provides a quick assessment of several domains of social support including tangible support, emotional
support, affective support, and positive support. While the full-length MSSS consists of 18 items
(Cronbach’s alpha of 0.97), the abbreviated version that will be used in this study has 5 items only with
an acceptable reliability (Cronbach’s alpha of .88) (Gjesfjeld et al., 2008; Sherbourne & Stewart, 1991).
Although this tool had not been used specifically for pregnancy, it presents acceptable reliability when
used in the general population.
Experiences of discrimination (EOD). The fourth construct measured was experiences of
discrimination, defined as reported experiences of unfair treatment in different social settings. For this
purpose, the Experiences of Discrimination (EOD) measure was utilized (Krieger, Smith, Naishadham,
Hartman, & Barbeau, 2005). EOD is a short self-report multi-item instrument that correlates well with
other measures of experiences of racial and ethnic discrimination. The Cronbach's alpha for this measure
has been reported 0.74 or greater, and test-re-test reliability coefficients (0.70) (Krieger et al., 2005). The
EOD had the highest correlation (r=0.79) with an underlying discrimination construct compared to other
self-report discrimination measures (Krieger et al., 2005).
Father involvement (FI). The fifth construct was father involvement, which was conceptualized
based on the emotional closeness, engagement, and responsibility toward the current pregnancy, as
reported by the pregnant woman. Due to lack of available measures of father involvement during
pregnancy, a new instrument for father involvement was developed by the principal investigator to assess
maternal perceptions of the attitudes of the baby’s father toward the pregnancy, availability and
accessibility of the paternal support, disposition to provide material resources, and quality of the
relationship with the baby’s father.
This new instrument was newly created based on the literature of father involvement on birth
outcomes and the body of literature on father involvement in general. The new instrument had 8 questions
to maintain a low question burden on survey participants. First, one question asked the participant if she
was currently living with the baby’s father (i.e. father presence as binary variable, yes/no responses). This
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information was considered pertinent because lack of physical presence may indicate a low involvement
or that paternal involvement during pregnancy is more difficult, or not applicable. Next, 6 Likert type
questions were designed to measure maternal perceptions of father involvement during pregnancy. The
wording of these questions was adapted to the pregnancy context from the Nurturing Father Scale, which
is a measure of paternal involvement in the life of adolescents and children often used in child
development (Finley & Schwartz, 2004).
An additional question was designed to assess the perceived adequacy of father involvement
(father adequacy, ordered categorical variable), which was used in the study as a controlling variable of
father involvement. This wording of the question was “What do you want the baby’s father involvement
to be compared to now?” (See social determinants questionnaire, section on father involvement).
Response choices were much more involved, a little more involved, it is just right, a little less involved,
and much less involved. These response choices were recoded to “adequate involvement=3” (it is just
right), “a little inadequate=2” (from a little more involved, or a little less involved), and “very
inadequate=1” (from much more involved, or much less involved).
Because this was a new measure of father involvement in pregnancy (See Appendix B: Social
Determinants Questionnaire, section on father involvement), the factorial validity was assessed using
exploratory factor analysis (EFA) before its use in this dissertation and inclusion into structural equation
models. For this purpose, exploratory factor analysis was conducted with the 6- Likert type questions on
maternal perceptions of father involvement. The method of extraction as principal component analysis.
Also, correlation matrix, descriptive statistics, and scree plot were computed. The criteria for extraction
was based on Eigenvalues greater than 1. The IBM SPSS software was used for this purpose (Dimension
Reduction module). As a result of this assessment, the EFA indicated that this scale was unidimensional
with an underlying single-factor structure, which explained 77.07% of the common variance (Eigenvalue
= 4.624). All items correlated well with the extracted factor (from 0.747 to 0.92), which supported the use
of this measure in this study. Also, visual inspection of the scree plot supported a one-factor solution.
Details of EFA is presented in Appendix C.
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Intimate partner violence (IPV). The sixth construct was intimate partner violence, defined by
violence against women since the pregnancy, as indicated by physical, verbal, and sexual abuse reported
by the pregnant woman. Violence against women was measured with the HITS screen (4-item 5-point
Likert scale), which is a well-known tool for the screening of intimate partner violence (Chen, Rovi,
Vega, Jacobs, & Johnson, 2005). This tool has been used with English and Spanish speaking populations
in the United States, with acceptable sensitivity (30-100%), specificity (86%–99%), reliability
(Cronbach’s alpha = 0.61– 0.8), and good correlation with other assessments of IPV such as CTA and
ISA instruments (0.85–0.86; 0.76–0.81) (R. F. Rabin, Jennings, Campbell, & Bair-Merritt, 2009).
Adverse maternal behaviors (MBEH). The seventh construct was maternal maladaptive
behaviors, defined by maternal smoking, alcohol use, and high body mass index. Smoking, alcohol use,
and over eating have been considered as forms of emotion-focused coping strategies in reaction to life
events that can lead to dysfunctional outcomes, including adverse birth outcomes (Aldridge-Gerry et al.,
2011; Bindu, Sharma, Suman, & Marimuthu, 2011; McGee, Williams, Nada-Raja, & Olsson, 2013;
Rabois & Haaga, 1997). Alcohol and smoking were measured by self-reports of alcohol use and smoking.
The average use per month was calculated based the frequency of alcohol use and smoking during the
current pregnancy and three months before the pregnancy adapted from the “PRAMS” questions of
smoking and alcohol use (CDC, 2011). Pre-pregnancy body mass index was used as proxy for
maladaptive eating behaviors, and was obtained through abstraction of pre-pregnancy body mass index
from Healthy Start Administrative data. The use of illegal drug use was not assessed in this study,
considering the significant underreporting and lack of reliability of these measures (Lessler & O'Reilly,
1997).
Another form of maladaptive coping with life events, was gathered for experiences of
discrimination, which was also gathered with the EOD questionnaire (See section on Discrimination
above). These included two questions on reactions to unfair treatment. Question 1: If you feel you have
been treated unfairly, do you usually: (A) Accept it as a fact of life, or (B) Try to do something about it.
Question 2: If you have been treated unfairly, do you usually: (A) Talk to other people about it, or (B)
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Keep it to yourself. Responses “B” in Questions 1 and 2 were considered as “engaged” coping with
discrimination, which is considered as more adaptive, while “A” or mixed responses are considered less
adaptive (Krieger et al., 2005).
Social position. The eighth construct was Social Position (latent variable) as determined by three
main indicators: educational attainment, annual household income, and perceived social standing. The
annual household income in conjunction with number of dependents per household was used to calculate
the percentage of federal poverty level based on the January 2011 poverty guidelines (HHS, 2011). In
addition, social position was examined with the following categorical variables: self-identified
race/ethnicity categories, marital status, non-English language, and foreign-born status. These variables
were included in the univariate and bivariate analyses. These sociodemographic indicators were obtained
with the default U.S. Census 2010 questions for race, ethnicity, foreign nativity, marital status, income,
and years of formal education.
In addition to traditional “objective” measures of social position, this study also use one
subjective measure of social position: the Subjective Social Standing index. This is an item adapted from
the MacArthur Social Questionnaire, which asks people to rate themselves in the social ladder within their
communities and in the United States ("Sociodemographic Questionnaire," 2008). Subjective social
standing has been found to be a distinct indicator of socio-economic position, that better predicts health
disparities than only objective measures (Macleod, Davey Smith, Metcalfe, & Hart, 2005; Singh-Manoux
et al., 2005; Wolff et al., 2010), and it has also been associated with adverse pregnancy outcomes
(Stewart, Dean, Gregorich, Brawarsky, & Haas, 2007).
Early life adversity or adverse childhood experiences (ACE). The ninth construct was particularly
relevant to assess life course social disadvantage, referred as adverse childhood experiences. ACE was
measured by self-reports of family dysfunction, socio-economic hardship, as well as physical, emotional,
and sexual abuse before 18 years of age. This construct was measured with the Brief Family History
Questionnaire from the Adverse Childhood Experiences studies (Felitti et al., 1998). This is a 10-item
self-report on circumstances of family dysfunction, economic hardship, physical, emotional, and sexual
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abuse that occurred before the 18 years of age. An overall adversity score can be calculated (ACE Total
Score). Higher scores have been found to be associated with a myriad of adverse health outcomes (Anda
et al., 2002; Anda et al., 2006; Brown et al., 2009; Chapman et al., 2004).
Birth outcomes data. The main dependent variable in this study was a latent variable, called
perinatal health/morbidity (PHEALTH), which was constructed from gestational age, birth weight, and
the total Healthy Start Infant Risk Screen score. Birth weight and gestational age was collected from the
Healthy Star Infant Risk Screen form (HIRS) recorded in the Healthy Start databases. Gestational age,
defined as the completed weeks of gestation reported in the birth certificate, was captured directly by
Healthy Start staff during the post-partum home visitation and entered in the respective administrative
databases. It is important to mention that weeks of gestation in the birth certificate are typically calculated
by the attending clinician (obstetrician, nurse or midwife) based on the reported last menstrual period and
the expected date of confinement, or when this is absent, ultrasonography estimates or clinical estimates
are used.
On the other hand, a global measure of infant risk was also used as indictor of perinatal
morbidity, the Healthy Start Infant Risk Screen score (HIRS, post-natal assessment). It was theorized that
the underlying construct of perinatal morbidity “caused” the variation on the HIRS responses, reason for
which it was included as the third indicator of morbidity. A third indicator for the latent variable, perinatal
health, was needed to avoid statistical misidentification problems with SEM (rule of thumb of three
indicators per latent variables) (Schumacker & Lomax, 2004). The HIRS is risk scoring system that uses
a collection of known perinatal risk factors to predict adverse birth outcomes (Florida Department of
Health, 2007). The risk factors included have been found to be significantly associated with infant
morbidity and mortality significantly in diverse studies. A total score of 2 or more is used to recommend
Healthy Start services to the neonate. The list of risk factors included in the HIRS are assigned weights
and then summed for a total score. This system was based on estimated risk ratios (RR) that were
calculated from 313,791 births in the years 2005 and 2006 linked to 855 post-neonatal death records in
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Florida (Florida Department of Health, 2007). The HIRS factors, their weights, and the reported RR used
by the state of Florida are:
-

Mother’s age <18 years of age (screen weight =1; RR 1.25)

-

Mother’s race unknown or non-white (screen weight=1; RR 1.45)

-

Mother’s education < high school and mother older than 18 years (screen weight=2; RR 1.20)

-

Mother not married (screen weight 1; RR 1.71)

-

Number of prenatal visits is zero, one or unknown (screen weight=4, RR 1.42)

-

Birth weight <2000g (screen weight=4; RR 10.74)

-

Mother used >9 cigarettes per day (screen weight=1; RR 1.77)

-

Mother used alcohol (screen weight=1; RR 1.18)

-

Abnormal conditions of newborn (screen weight=4; RR 2.07)

-

Congenital anomalies (screen weight=4; RR 7.04).
The summed score was used in this dissertation as a global measure of infant risk. As per

requirement of the study design, there were no cases younger than 18 years of age, neither with congenital
anomalies reported in the HIRS. In addition to the HIRS, the Healthy Start Prenatal Risk Screen score
(HPRS) was also consulted to obtain certain maternal variables for supplementary analysis, particularly,
the following variables: body mass index, Medicaid insurance, trimester of pregnancy when first prenatal
visit occurred, corroboration of estimated due date, and hospital. However, these variables were not
included in the final analysis and structural models due to low correlation with hypothesized constructs as
well as a great proportion of missing values.

The procedures to access birth data from Healthy Start were as follows:

Polk County Healthy Start birth data. Information on the HIRS are collected as part of the Health
Management System database (HMS) routinely. HMS is an information system managed by the State of
Florida Department of Health, which is open to the Healthy Start Care Coordinators. Access to this
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system is provided to Healthy Start Staff (username and password protected) via the internet through a
server called CITRIX. The principal investigator met with a designated Healthy Start Staff Assistant
(Staff Assistant, Florida Department of Health in Polk County, Community Health Services – Healthy
Start. 1290 Golfview Avenue, Bartow, Florida 33830. Office: (863) 519-7900, ext. 11031), who pulled
each pertinent Healthy Start client record digitally so that the PI directly extract the information into the
research study database (located in a designated laptop). No paper forms were used for the extraction,
instead a secure data entry process was implemented from visually inspecting one computer screen
(Healthy Start administrative computer) to entry in the other (study laptop). Infant records were identified
using the list of study participants as listed on the site recruitment sheet (maintained by site coordinators)
and corroborated with the signed informed consents.

Central Hillsborough Healthy Start birth data. The information on HIRS are collected in
Microsoft Access database called Reach-Up Incorporated database. This database is managed by a
designated CHHS Information System specialist in the network computers of REACHUP, Inc. Access is
provided to Healthy Start Staff (username and password protected) via the internet through a local server
called SHARED FOLDER. The principal investigator met with a designated Healthy Start Staff Assistant
(Records Specialist, REACHUP Inc.), who pulled each pertinent Healthy Start client record digitally so
that the PI directly extracted the information into the research study database (located in a designated
laptop). No paper forms were used for this purpose either, instead a secure data entry process was
implemented from visually inspecting one computer screen (Healthy Start administrative computer) to
entry in the other (study laptop). In a similar manner, infant records were identified using the list of study
participants corroborated with the signed informed consents.

A list of all study variables and its operationalization is presented in Table 1.
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Table 1. Operationalization of Variables
Latent
Variables
Social Position:

Measurement Variables

1. Education
2. Ethnic minority status
3. Foreign nativity
4. Marital Status*
5. Language spoken at home
6. Annual Income as % of Federal Poverty
Level*
7. Subjective Social Standing*

Sources

Years of Formal Education
Non-white =0, White=1 based on 2000 U.S. Census Race Categories
Three categories recoded into binary (US-born=1, Foreign-born=0)
Marital Status (5 categories recoded into binary: Married=1,
unmarried=0)
English=1, Non-English=0
Income= Annual household income for family size, divided by Florida
Poverty Guideline, multiplied by100
Score from 1-10 from McArthur Subjective Social Standing instrument

Early Life
Adversity

8. Adverse Childhood Experiences (ACE)

Sum of 10 items - the Total ACE Score
Sum of ACE1-3 = Child Abuse
Sum of ACE4-5= Child Neglect
Sum of ACE6-10=Household dysfunction

Maternal healthrelated quality of
life

9. Self-reports of perceived health status

Health Related Quality of Life Score, using the EuroQol 5-D scores on
mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Uses regression-based algorithm to calculate health
utilities that range from -0.01 to 1, where 1 =perfect health, 0 =worse
health.

Stress

10. Stress appraisal

Sum of four items 5-point Likert type on the PSS-4
2-categories from PRAMS Topic Reference: unwanted=1 (not at all
wanted), wanted=0 (wanted sooner or then, or later)

11. Pregnancy Intention
Racism and
discrimination

12. Self-reported experiences of racism and
discrimination
13. Response to unfair treatment*

Sum of 9-items from Krieger’s Experience of Discrimination
instrument. Parceling of EOD1-3, EOD4-6, and EOD7-9.
4-categories recoded into three categories (engaged, passive, and
intermediate), based on usual response to unfair treatment from
Krieger’s Experience of Discrimination instrument.

Social Support

14. Emotional support
15. Tangible support1
16. Tangible support2
17. Affectionate
18. Positive social interaction
19. Number of friends/relatives

Based on 5-items 5-Likert type on the Brief MOS Social Support
Assessment

Father
Involvement

20. Maternal perceptions of father
Involvement

Sum of scores from 6 Likert type items, adapted to the pregnancy
context from the Nurturing Father Scale in Child Development.
Range=8-40

21. Father presence
22. Father adequacy

Binary variables

Intimate Partner
Violence

Self-reports of violence against women
during pregnancy:
17. Physical abuse
18. Verbal abuse
19. Intimidation
20. Emotional abuse

Sum of individual Abuse Screen HITS 4-items (Likert type scale, range
1-5)

Maternal
Maladaptive
Behaviors

21. Alcohol Use

Alcohol use=Frequency of alcoholic drinks consumed three months
before pregnancy + during current pregnancy. Average of use per month
was calculated.
Smoking=Frequency of smoked cigarettes three months before
pregnancy + during current pregnancy. Average of use per month was
calculated.

22. Smoking Use

Perinatal
Morbidity

23. Overweight (BMI >30)*

Pre-pregnancy BMI (18.5 – 40)

24. Gestational Age
25. Birth Weight
26. Healthy Start Screen Score

Gestational weeks in Healthy Start records
Birth weight indicated in Healthy Start records
Calculated score based on multiple indicators of risk used by the Florida
Healthy Start Coalitions

Notes: *Excluded from structural models due to low correlation with construct
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Protection of Human Subjects
This study was considered to be social and behavioral sciences research with minimal risks and
no invasive procedures will occur. Ethical oversight was provided by the Florida Department of Health
Institutional Review Board (See Determination Letters in Appendix D). The study risks considered were
related to a few questions that had the potential to cause minor psychological discomfort, such as those on
income, adverse childhood experiences, risk behaviors, and domestic violence.
The survey was self-administered to the study participants confidentially and anonymously. The
selection of vulnerable population (low income, pregnant women) was justified as the main results from
this research are mostly beneficial to advance the knowledge on adverse pregnancies among low income
women. This knowledge is considered useful for the development of programs to promote health and
well-being in this population.
Informed consent in the patient’s native language (English or Spanish) was provided. Healthy
Start staff from CHHS and PCHS explained the purpose of research, type of questions, and risks (i.e.
psychological discomfort that could arise from answering the questions). By capitalizing on the Healthy
Start program staff and home visits, rapport and a good atmosphere was assured without disrupting the
provision of services. The questionnaire was available during home visits and answered by the participant
in their privacy of their homes, and collected in subsequent visits. On the other hand, in WIC locations
and the Bartow Prenatal Clinic, patients were invited to participate through flyers and posters displayed
daily in the waiting room. Those interested in the participating in the study were offered a private
conference room to obtain informed consent and subsequently complete the survey privately, before or
after receiving services in the respective facilities.
Permission to access client records was necessary and included in the informed consent document
submitted to the IRB. Completed questionnaires were placed in a sealed envelope (with no name or
address, only ID-code). Participants receive $10 gift cards to Walmart to compensate for their time and to
increase subject participation. This study was partially funded with support from Research Initiative
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Epidemiology & Biostatistics/Dr. Hamisu Salihu ($400), the Community and Family Health Doctoral
Dissertation Award ($1000), and the remaining self-funded by the Student Investigator ($4800).

Data Analysis

Bivariate Analysis
Descriptive statistics were computed for all study variables. Means, standard deviations, and
ranges were computed for continuous variables. Cross-tabulations by race/ethnicity group were conducted
to examine the distribution of sociodemographic factors and other social determinants of health by racial
and ethnic groups. For continuous variables, means and standard deviations were calculated on the
summated scores for each of the instruments used. For categorical variables, proportions were calculated.
Group differences were assessed with t-tests (for mean differences) or chi-square tests (for difference of
proportions). All tests were adjusted for all pairwise comparisons within a row of each innermost subtable using the Bonferroni correction. The IBM SPSS software with original data was used for all
bivariate analyses. Next, correlation and covariance matrices were calculated as a preliminary step to the
multivariate analysis.

Multivariate Analysis under the Structural Equation Modeling Framework
This study assessed the direct and indirect relationship of selected social determinants on
perinatal morbidity (reflected by gestational age and birthweight), using structural equation models. As a
preliminary step, an exploratory data analysis (for normality, linearity, and multicollinearity) was
conducted with the IBM SPSS software 21.0. Then for structural equation modeling the MPLUS software
was used due to its ability to handle non-normal data and the capacity to also depict the theoretical
relationships in a graphical manner through MPLUS Diagrammer (Muthén & Muthén, 2012).
To test hypothesized relationships among constructs of the theoretical model, a latent variable
approach using structural equation models with the MPLUS version 7.0 software was chosen (Muthén &
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Muthén, 2012). Structural equation models (SEM) are a collection of statistical techniques (i.e. factor
analytic and regressions) that help to interpret a priori specified, theory-derived, hypothesized causal
relations (Byrne, 1998). SEMs are well suited to test the linear relationships from the conceptual
framework on the social determinants of health (Byrne, 1998). SEMs are considered superior to
traditional regression models in the sense that SEMs takes into consideration the relationships among
constructs of the theory (latent variables), and not only indicators (observed variables) (Schumacker &
Lomax, 2004). SEMs also take into consideration measurement error in the indicators, an issue often
overlooked in traditional regression models (Byrne, 1998). Finally, SEMs allow for the inclusion of
intervening variables simultaneously into the model, and instead of a series of separate equations like
traditional regression models (MacKinnon, 2008).

SEM terminology and notation. It is important to highlight some particular aspects of the
representation of causal modeling in SEM and its terminology. Two main types of variables exist:
measured (observed, manifest, or indicators) and latent variables (constructs, unobserved). In SEMs,
independent variables are called exogenous, while dependent are called endogenous. In the graphical
depiction, measured variables are indicators represented by squares or rectangles, and their names are in
lower case letters. Latent variables are represented by circles, and their names capitalized. Arrows
indicate the relationship among variables (predicted relationships), where one way arrows are linear
relationships and two-way arrows are covariances. If there is no path between two variables, this means
that the path is constrained to zero value (direct relationship between these two variables is not predicted).
The direction of the arrow indicates the direction of the effect from the independent to the dependent
variable. The value of the standardized path indicates the relative effect of the independent variable over
the dependent variable. Another important notation in structural equation modeling is that the variables
that are hypothesized to be influenced by other variables in the model are referred as endogenous, while
variables that are not accounted for any other variables in the model are referred as exogenous.
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Data assumptions. Structural equation models utilize different estimation methods depending on
the nature of the data under consideration. The most commonly used method is the Maximum Likelihood
(ML) which has similar assumptions to multiple linear regression techniques: linear relationships,
approximately normally distributed (multivariate normality), and absence of multi-collinearity (violation
of unequal variance) (Schumacker & Lomax, 2004). Other estimation methods permit the inclusion of
dichotomous and ordinal variables (non-normal) with continuous independent variables, as well as with
non-normal data (Schumacker & Lomax, 2004). Particularly, MPLUS uses maximum likelihood
estimation with robust standard errors (MLR estimator command) and weighted least squares with robust
standard errors (MLSMV estimator command) to handle non-normal data (Muthén & Muthén, 2012).
MLR was used in this dissertation (see normality section)
Missing data approaches. In any study, missing data can arise in many ways during the data
collection process. Structural equation models require the use of correlation and covariance matrices that
must be estimated with complete data. If not addressed properly, missing data can cause bias in parameter
estimates, in standard errors, as well as test statistics. For that reason, appropriate missing data handling
techniques were necessary in this dissertation to preserve not only the power and sample sizes, but also to
conduct the calculations pertinent to SEM. To assess the percentage of missing data and its patterns, the
SPSS Missing Value 20.0 add-on was used. Since no patterning was observed, data was assumed to be
missing at random (MAR). On the other hand, SEM is a technique that requires complete raw data to
calculate unbiased estimates for the parameters of interest. However, list wise deletion was not preferred
because the percentage missing was relative higher rate (>10%) and would cause a loss of sample size
and power. Hence, for certain variables, multiple imputation was conducted to obtain consistent
correlation and covariance matrices (Allison, 2003). For this purpose, the DATA IMPUTATION
command in MPLUS was used to generate 20 imputed samples, which is the number of samples
recommended when the variables have 10-15% missing values (Muthén & Muthén, 2012). Based on the
imputed samples, pooled estimates for correlation matrix, means, and standard deviations were computed
by MPLUS (See result section for the imputation results and the list of variables).
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Missing value analysis. Of the total data points (n=16,471), only 304 were missing (1.8%). Of the
total number of cases (study sample size, n=181), 109 cases had complete data for all respective data
points (60.22%) and 72 cases had at least one missing value in one or more variables (39.78%). Of the
total number of variables included in the study (n=91), 62 variables (68.13%) had complete data and 29
variables (31.87%) had at least one missing value in the overall dataset. One variable, the Body Mass
Index (used to calculate obesity), had a high missing data percentage (19.3%, 35 cases). All other
variables had less than 15.5% missing data and the majority of variables with less than 4% missing data.
Table 2, presents the percentage of missing data and the variables selected for imputation, which were
required for the structural equation models.
Table 2. Overall summary of missing data

Missing
N
BMI

Valid N

Mean

Std. Deviation

Percent
35

19.3%

146

.260

.44

28

15.5%

153

2.693

1.57

26

14.4%

155

5.3226

3.06

26

14.4%

155

.66

.47

23

12.7%

158

54.7333

41.26

22

12.2%

159

6.96

1.42

21

11.6%

160

10500.00

7337.54

Infant Sex

20

11.0%

161

.45

.49

Gestational age in weeks

20

11.0%

161

38.7169

2.720

Parity

20

11.0%

161

.30

.45

Healthy start infant risk screen
score
Healthy start prenatal risk screen
score
Trimester of first prenatal visit
Federal poverty line calculated
based on income and Number of
dependents
Birth weight in pounds
Midpoint of Annual Household
Income

*Variables with less than 10% missing not shown.

Multiple imputation of missing data. Because missing data constituted an obstacle for the
calculation of correlation matrices, multiple imputation (MI) was selected as a method of choice in SEM
for handling missing data was used. MI is a missing data handling technique of choice in structural
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equation models (Allison, 2003). The MI technique has demonstrated robustness in the estimation of
reliable estimates for a variety of analysis with large public-use data files in a variety of fields, such as
medicine and the social and behavioral sciences (Graham, 2012). MI is based on Monte Carlo simulation,
in which the missing values are replaced by m>1 simulated versions of the values. Where m is small, the
recommended number of imputations are between 3-10 samples. For percentage of missing value between
10-20%, 20 imputed data sets are recommended, and for missing values greater than 20%, at least 40
samples are recommended (Graham, 2009, 2012). Hence, multiple imputation with 20 samples was
considered appropriate so that correlation matrices could be adequately calculated for the structural
equation modeling analyses.
Before conducting multiple imputation techniques, the original data correlation matrices, means,
standard deviation, and proportions (for categorical variables) were assessed for consistency. This was
conducted with the TYPE=BASIC command in MPLUS. The goal was to make sure that there were no
variables that were correlated perfectly or near perfect (an indication of collinearity). As expected, birth
weight in grams and in pounds were perfectly correlated, and only one of these measures was used in the
imputation (birth weight in pounds). Subsequently, the DATA IMPUTATION command in MPLUS was
used (Muthén & Muthén, 2012), following Rubin’s recommended methodology (Rubin, 1987; Schafer,
1997): for every repeated imputation, each of the imputed dataset is analyzed by standard methods (in this
case correlation and covariance), and the results are combined to produce pooled estimates and
confidence intervals that incorporate missing-data uncertainty. In Mplus Version 7, multiple imputation
(MI) of missing data is generated from a Markov Chain Monte Carlo (MCMC) simulation, as
recommended (Rubin, 1987; Schafer, 1997). Then, MPLUS uses all the imputed data sets with any
estimation methods, in this case the MLR (maximum likelihood with robust standard errors for handling
non-normal data). After the MCMC sequence has converged, then the missing data is imputed. The
default parameters were used (100 MCMC iterations, bconvergence = .05; and for replication purposes an
initial value for MCMC was used: bseed = 48195). MPLUS then stores the generated missing data values
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in ASCII format (.dat). This process was repeated until 20 imputations were achieved (the desired number
of imputations).
The 20 imputed missing data sets were essentially independent draws from the missing data
posterior. All variables to be used in the model were used, even if they had a very small missing
percentage, to achieve complete and reliable values for the calculation of covariances. The list of
variables with their abbreviations was: Income = inc; Percentage of federal poverty line = pfpl; Perceived
social standing = pstand; Self-rated scale (visual analog scale 0-100)= selfrh; Euroqol mobility= mobil
(categorical); Euroqol Selfcare = selfc (categorical) ; Euroqol activity = active(categorical); Euroqol
pain= pain (categorical); Euroqol Anxiety/Depression= anx (categorical); Health-related quality of life
score = hrql; Perceived stress scale items = pss1 pss2 pss3 pss4 ; Social support items = ssup1 ssup2
ssup3 ssup4 ssup5 nfriends; Response to unfair treatment= rut(categorical) ; Experiences of
discrimination items = edo13 eod46 eod79; Intimate partner violence items = ipv1 ipv2 ipv3 ipv4; Father
involvement (lack of paternal involvement) items = fi1 fi2 fi3 fi4 fi5 fi6 fadeq (categorical) fpres
(categorical); Pregnancy intention = pint (categorical); Adverse childhood experience items = sumace_a
sumace_n sumace_h; Smoking = sumsmk; Alcohol use = sumalc; First trimester prenatal care = timpnc
(categorical); BMI greater than 30 = obesity (categorical); First pregnancy= parity(categorical); Birth
weight in pounds= bw2; Gestational age in weeks = ga; Healthy Start Infant Risk Screen= hirs; and
Healthy Start Prenatal Risk Screen= hprs. The MPLUS MI procedure was carried out successfully and no
error messages that indicated slow mixing or non-convergence were found.
Normality and selection of estimation method. The next step in the analysis consisted of data
preparation for its use into the SEM package (MPLUS 7.0). The default method for estimating structural
equation model is based on Maximum Likelihood (Muthén & Muthén, 2012), which operates under the
assumption of normality. This assumption was evaluated with two tests of normality: the KolmogorovSmirnov tests, and the Shapiro-Wilk tests. For this purpose, the software IBM SPSS version 21.0 was
used, with the DESCRIPTIVE STATISTICS>EXPLORE menu. Both normality tests indicated statistical
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significance values less than .05 (p < .05 level), confirming the departure from normality. Therefore, the
default method was not preferred.
Mplus offers a great flexibility of estimation methods for continuous, categorical (binary or
ordered polytomous), or a combination of continuous and categorical, and when the data is not normal.
MPLUS offers maximum likelihood with robust standard errors (MLR), which was used satisfactorily to
estimate model parameters. Although WLSMV is also recommended for models with categorical
variables and non-normal data, this method requires significantly greater sample size and did not yield
adequate covariance matrices. Hence, MLR was chosen instead. With the exception of descriptive
statistics that were calculated from the original sample with SPSS, all the models in this dissertation were
estimated using MPLUS with the estimation method mentioned on all 20 imputed datasets and with the
respective pooled estimates.

Model Estimation: Measurement and Structural Equation Models
Structural equation modeling was conducted to test the conceptual framework and to answer the
proposed research questions in this study. However, due to smaller sample size than it was intended
originally, the multi-sample structural equation models were not conducted. Thus, the revised analysis
plan proceeded with a structural equation models of the conceptual framework to answer the test the
proposed hypotheses. The hypothesized relationships between social position, intermediate factors, and
perinatal health were evaluated using maximum likelihood estimation with robust standard error with all
the imputed datasets.
The analytic strategy was a three-step approach: First, measurement models (factorial validity of
model constructs) were estimated and evaluated by conducting confirmatory factor analysis (CFA) of the
following constructs: social position, early life adversity, maternal health and quality of life, perceived
stress, perceived social support, paternal involvement (lack of), experiences of discrimination, intimate
partner violence, maladaptive maternal behaviors, and perinatal health. Second, the hypothesized
relationships among constructs (latent variables) were modelled and evaluated, which is what is referred
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as structural models. Third, model comparisons were conducted based on their fit to the data and
theoretical plausibility.
Step 1: Confirmatory factor Analyses (factorial validity). The preliminary but crucial step
consisted of assessing the factorial validity (confirmatory factor analysis or CFA) for all constructs used
in all measurement models. For this, I will also need to conduct an exploratory data analysis to determine
how each of the following affects statistics: missing data (and the need to deal with missing data through
multiple imputation techniques), outliers, nonlinearity, and non-normality. Subsequently, the adequacy of
indicators for the latent variables vas verified through CFA for each of the construct in the conceptual
model. In this step, careful attention was paid to the statistical significance of factor loadings (p<0.05
level) and the size of the loading (<.10), to make sure all indicators loaded significantly onto their
respective factor or construct. SEM model fit indices were used to determine goodness of fit of the
different models and then compare these indexes to determine the most theoretically useful model
(Tabachnick & Fidell, 2008). In particular, the following absolute model fit indices were used to evaluate
model fit: the Chi-square-to-degrees of freedom (<6 as acceptance value) and root mean square error of
approximation (RMSEA, with .08 as conservative cut-off value).
The first CFA model evaluated was social position with the following indicators: education level
(high school = 1, less than high school =0), marital status (married=1, unmarried=0), race/ethnicity status
(non-Hispanic white=1, race/ethnicity minority=0), language status (English=1, other than English=0),
nativity (US born=1, foreign born=0), perceived social standing (social ladder perception, range 0-10),
and percentage of federal poverty line (calculated from self-reported annual household income and
number of dependents). Of these, only education, race/ethnicity status, nativity, and language loaded
significantly onto the factor “social position”, which were selected as indicators to model social position.
The CFA for early life adversity was measured by summated Adverse Childhood Experiences
items (ACE score), with consideration of their underlying theory of the instrument. In particular, the ACE
score is a checklist of yes/no questions that measure self-reported child abuse, neglect, and household
dysfunction that occurred before 18 years of life. It is important to notice that ACE items are the result of
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categorizing an underlying continuous variable though. For example, the first ACE item reads: “Did a
parent or other adult in the household often or very often… Swear at you, insult you, put you down, or
humiliate you? Or act in a way that made you afraid that you might be physically hurt?” Furthermore, this
instrument has not been used in CFA. For such reasons, parceling was used to ameliorate the effects of
categorized and non-normally distributed item-level data (Little, Cunningham, Shahar, & Widaman,
2002). This procedure of using summed scale items is a technique often used in structural equation
models (Sass & Smith, 2006). Parceling is defined as the sum (or average) of two or more items of a
scale, with the purpose of creating an aggregate-level indicator (Little et al., 2002), which provides
psychometric and modeling-related benefits when the scale is unidimensional (Matsunaga, 2008). Thus,
parceling was conducted as follows: ACE items (ace1-3) that measured emotional, physical, and sexual
abuse were summed; ACE items (ace4-5) on child neglect; ACE items (ace6-10) on household
dysfunction. The resulting CFA model of ACE demonstrated perfect fit (RMSEA=.000) because the
model was just identified, but all factor loadings were statistically significant.
The CFA for maternal health was constructed based on the Euroqol instrument (EQ-5D): selfrated health (Euroqol visual analog scale 0-100); health-related quality of life score generated with default
Euroqol preference-based valuation algorithm (R. Rabin & de Charro, 2001). To assure the rule of thumb
of at least three indicators per latent variable in SEM models (Diamantopoulos, 2000), maternal health
was indicated by self-rated health, health-related quality of life score, plus two binary items of the EQ-5D
(self-care and mobility). This model achieved adequate model fit and all factor loadings were significant.
The CFA model for perceived stress using the 4 items from the PSS scale, plus a binary measure
of pregnancy intention (unwanted=1, wanted=0) presented a bad fit initially (RMSEA >0.08). Because
the “pss2” did not load significantly, this indicator was deleted. As result the model exhibited perfect fit
(just identified model, RMSEA =.000), and after such modification the model was considered satisfactory
for the next step. In a similar fashion, the CFA for experiences of discrimination as measured by the
summated scores of items eod1-3, eod4-6, and items eod7-9, demonstrated perfect fit (RMSEA=.000) and
all factor loadings were significant.
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The CFA model for social support as measured by the 5 items from the Brief MOS Social
Support Measure, plus the numbers of friends/relatives showed a bad fit initially (RMSEA>.08).
However, all factor loadings were statistically significant. Acceptable model fit was achieved by allowing
a correlation between items “ssup1” (i.e. someone to confide in or talk to about yourself or your
problems) with “ssup2” (someone to share your most private worries and fears with), which was
theoretically plausible since these items both measured emotional support.
The CFA for intimate partner violence, measured by the 4 items from the HITS instrument,
consistently exhibited bad fit (RMSEA>0.09), even after fixing and freeing parameters (model
modification techniques resulted in non-convergence). Thus, this model was excluded from the structural
analyses.
The CFA for father involvement was measured by six newly designed father involvement
questions (Likert type items). In addition, two categorical questions were added: adequacy of father
involvement (question: “What do you want the baby’s father involvement to be compared to now?”), and
father presence (question: “Are you currently living with the baby’s father?”). This model had an
excellent fit, as indicated by RMSEA of 0.04, CFI=.98, TLI=.98, SRMS=.02. All factor loadings were
statistically significant, which indicated that this model was acceptable for the next step.
The CFA for maternal maladaptive behaviors was measured with the frequency of smoking and
alcohol use 3 months before pregnancy and during pregnancy. In addition, as a third indicator, a
categorical variable obesity was used (binary variable from BMI>30 =1, or BMI<30=0). This model was
just identified, and thus, exhibited perfect fit.
The CFA for perinatal health was measured by gestational age, birth weight (in pounds), and the
Healthy Start Infant Risk Screen score. Gestational age and birth weight are typical indicators of perinatal
health and morbidity. However, a latent variable model (CFA) with two indicators yields a non-identified
model. The issue of non-identification occurs when more equations (parameters) are being estimated than
the covariances available (data points in the covariance matrix). To prevent this issue, a rule of thumb
indicates that at least three indicators per latent variable should be modeled. For that reason, the healthy
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start risk screen score was used for this purpose. The healthy start infant risk scoring system (variable
‘hirs’) is a measure of infant morbidity and mortality risk used to recommend services to the infant postneonatally (Florida Department of Health, 2007). Hence, it was considered that a latent variable referred
as “perinatal health” could be an underlying variable for the infant risk screen, and that “healthy start
infant risk screen” could be a reflective indicator (Coltman, Devinney, Midgley, & Venaik, 2008). Other
measures that could be used instead were not available, since birth outcome data was limited to Healthy
Start Administrative databases. This CFA model showed perfect fit due to a just-identified model. All
factor loadings were statistically significant and demonstrated large effect sizes in the expected direction,
as follows: gestational age (factor loading = 0.95), birth weight (factor loading = 0.75), and healthy start
infant risk score (factor loading = -0.596). Therefore, this model was also suitable for the next step,
structural equation models.
Step 2. Structural equation modelling. The next step was to estimate paths among latent
variable, which correspond to the dissertation hypotheses, which include the following estimation steps:
Covariance matrix estimation. Inspection of covariance matrix to determine if there was any
incongruence and corroborate the number of distinct elements with the MPLUS output.
Model fit evaluation criteria. Evaluation of overall model fit was performed using recommended
fit indices (Kline, 2011). Many model fit indices have been recommended for SEM (Hooper D, 2008),
however only the most widely used indices were considered for this dissertation. Specifically, absolute fit
indexes were considered primarily for assessing model fit, and supplemented with incremental and
‘information criteria’ parsimony fit indices (Hooper D, 2008; Kline, 2011). In this regard, goodness of fit
indices values that are close to the recommended cutoff points suggest that the model might be useful,
whereas those further away indicate potential inconsistency between the model and sample data (Kline,
2011). However, the ultimate decision should be theoretically meaningful rather than statistical (Barrett,
2007). Also, strictly adhering to model fit indices can lead to Type I error by incorrectly rejecting a useful
model (Marsh, 2004). The suggested cut-off values for model acceptance were:
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a) Chi-square-to-degrees of freedom ratio (2/DF ratio). Values indicative of good fit vary from 2
to as high as 5 (Hu & Bentler, 1999; Tabachnick & Fidell, 2008). The Chi-square value assesses the
discrepancy between the sample covariance and the estimated matrices, and is therefore a measure of how
bad the models fit the data (Hu & Bentler, 1999). Because the Chi-square is very sensitive to sample size,
a correction with the degrees of freedom has been recommended (Wheaton, 1977). For that reason,
the2/DF ratio is preferred and used here.
b) Root mean square error of approximation (RMSEA). This is one of the most informative fit
indices available as it indicates how well our model parameters would fit the population covariance
matrix (Hooper D, 2008) An RMSEA of ≤ .06 is indicative of good fit, fair fit = values 0.05-0.08, and
poor fit for values > 0.1 (Hu & Bentler, 1999).
c) Supplementary indices: Other fit indices were also used at the discretion of the researcher.
Particularly, two incremental fit indices will supplement the model fit assessment, which compare the
specified model to the null (no relationship). The first is the Tucker Lewis Index or non-normed fit index
(TLI ≥ .95), which compares the chi-square value of the model to the value of the null model (where all
variables are assumed to be uncorrelated. The second incremental index is the Comparative Fit Index
(CFI ≥ 0.90 is indicative of good fit, but above 0.95 is preferred), which also compares the chi-square
value of the model to the value of the null model but takes into account sample size (performs well even
with small samples) (Hu & Bentler, 1999). In addition to the incremental fit indices above, one absolute
fit index will be also considered in a supplementary manner, the standardized root mean square residual
(SRMR < 0.08 is acceptable threshold), which is based on the residuals (errors) and represent the average
squared differences between the residuals of the sample and estimated covariances (Schumacker &
Lomax, 2004).
In situations where just-identified models were found (perfect fit), models with perfect fit do not
necessary indicate error-free. Instead, χ2/df and RMSEA of zero values simply indicate that the model is
just-identified (just-identified or over identified models are preferred in SEM). In other words, a just-

83

identified model has zero degrees of freedom because there are exactly the same number of data points
needed for parameters being estimated. In such cases, the MPLUS output was also examined for errors or
implausible values in matrices and parameters (calling for TECH4 output command).
Significance of estimated path coefficients. The estimated parameters for factors and their
indicators, as well as paths among latent variables were evaluated, which indicate the effect size of the
predictor on the respective dependent variables. In particular, the focus was on standardized parameters or
beta coefficients, as measures of the effect size (item scale-free). To test if the estimated effect sizes were
statistically significantly different from 0, MPLUS calculates z-scores (estimated parameters divided by
standard errors) with the respective p-values. The statistical significance criteria was p-level <0.05.
Variance explained. For this purpose, the coefficients of determination or squared multiple
correlations (R-square) were also examined for each latent variable to assess the reliability of indicators
(for CFA, represents the lower bound of item reliability) and the percentage of variance explained (for
latent variables models).
Step 3. Model Comparison. The fit indices for all models were compared from the most simple
to the most complex and depicted in a model comparison table. Originally, assessment of model structural
invariance by racial and ethnic groups was also intended, but due to limitation of sample size this step
was not feasible (i.e. required about three times the sample achieved).

Power Analysis and Sample Size Calculation for SEM
The estimated minimum sample size for a single model of social determinants ranged from 86 to
127 patients (mid value 106) per group, with minimum power 80%, alpha 0.05, and a range of degrees of
freedom between 182-242 (assuming 253 distinct values in the covariance matrix based on a 37 observed
variables). These calculations can be corroborated in the table for power and sample size provided by
MacCallum and colleagues (MacCallum, Browne, & Cai, 2006), where 100 degrees of freedom and a
samples of 200 and 400 will achieve powers greater than 87%, or using available software (Preacher &
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Coffman, 2006). As result, a sample of 120 subjects was considered adequate to test the overall model. In
this study, the total sample size achieved in this study was 181 subjects.
It is important to mention that an originally planned study objective was also to assess model
differences by race/ethnicity and by preterm birth status, for which several samples equally balanced were
needed of the same size for the overall model. Consequently, to compare the model invariance across 4
racial and ethnic groups (for example, 120 non-Hispanic white, 120 Blacks or African American, 120
Hispanics or Latinas, and possibly 120 non-Hispanic other), the minimum sample size needed was
approximately 480 subjects (120 x 4). On the other hand, to compare model invariance by PTB/LBW
status (i.e.120 multiplied by 2 sub-groups), the minimum is 240. Since the Polk County Healthy Start
serves 3,930 women and Central Hillsborough Healthy Start enrolls 4,250 pregnant women annually, the
study sample was initially considered attainable within the study period. However, despite an entire year
of recruitment, wider distribution of study flyers, and incentives offered to participants for taking the
survey, the sample sizes for multi-group comparisons were not achieved for structural equation modeling
analyses. Hence, to compare racial and ethnic groups, only cross-tabulations were conducted.

Explanation to the sample size calculations. Based on recommendations from MacCallum and
colleagues (2006), the Root Mean Square Error of Approximation (RMSEA) is a recommended index to
be used for sample size calculations in covariance structure models. RMSEA is a measure of discrepancy
between the sample data and the estimated matrices in SEM (MacCallum et al., 2006). Therefore, to test
all hypotheses under study, the first step then was to estimate the minimum sample size for the desired
RMSEA values, following the guidelines provided by MacCallum and colleagues (2006) on how to
calculate power and sample size in structural equation models. These guidelines are based on desired
RMSEA values (goodness of fit index), degrees of freedom, the number of structural coefficients, free
and fixed factor loadings, number of covariances among variables and error covariances, the specific
statistical test conducted (e.g. close fit, exact fit, and not close fit), and the number of samples considered
(multi-group). RMSEA is useful to identify models with a close fit to the data, given a particular number
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of degrees of freedom, and for at least 80% power. A web-based SEM Power and Sample Size calculator,
created by Preacher and Coffman (2006), was used to calculate sample size using desired RMSEA:
http://people.ku.edu/~preacher/rmsea/rmsea.htm
Several measurement models were compared in this study and the needed sample sizes varied
depending on the number of structural coefficients, free and fixed factor loadings, number of covariances
among variables and error covariances, as well as the specific statistical test conducted (e.g. close fit,
exact fit, and not close fit). A power and sample size table (Table 3) was constructed reflecting the
hypothetical values of these elements and the respective sample size for a minimum power of 0.8, and
significant level of 0.05, assuming the same number of distinct values in the covariance matrix (253)
based on a fixed number of observed variables (22). This table was calculated using a recommended SEM
calculator based on the RMSEA values (Preacher & Coffman, 2006). This software is available at:
http://people.ku.edu/~preacher/rmsea/rmsea.htm
Accordingly, the minimum sample size for the range of models, minimum power 80%, alpha
0.05, and a range of degrees of freedom between 182-242 was estimated to be from 86 to 127 subjects
(mid value 106, and 120 per group in multi-group comparisons, as a conservative estimate). Also, these
calculations can be corroborated with the recommendations by MacCallum and colleagues (2006), where
100 degrees of freedom and a samples of 200 and 400 will achieve powers greater than 87%. In this
context, to minimize the sample size requirement in SEM models, multiple indicators per construct are
desirable because the degrees of freedom increase. Using multiple indicators per construct also increases
the likelihood of identifying an unsaturated model (not all variables are linked to each other) resulting in
over-identifying the model, which is another desired condition in structural equation modeling
(Schumacker & Lomax, 2004).
Table 3 illustrates the possible changes in degrees of freedom and other parameters and change
needed in sample size, while still achieving acceptable power levels (at least 80%). It is important to
mention that once the estimation and re-estimation of the models occurred, some variables were dropped
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due to statistically insignificant t-values, while some parameters were freed. Therefore, the reader is
cautioned that while enough power for the overall model was achieved, it is possible that insufficient
power occurred at the parameter level. Thus, the non-significant results should be interpreted with
caution. In the table below, alternative models with different numbers of parameters were hypothesized
based on the number of measured and observed variable of interest for this study.

Table 3. Sample Sizes for Hypothetical Models Using the RMSEA Goodness of Fit Index
Criteria assuming 253 distinct elements in the
covariance matrix
Error variances (measurement error variances)
Disturbances (Equation error variances from
latent variables)
Latent independent variable variances
Free factor loadings (total minus fixed)
Structure Coefficients
Measurement error covariances
Equation error covariances
Latent independent variable covariances
Total number of parameters to be estimated
Degrees of freedom (253-total free parameters)
Sample RMSEA close fit
Sample RMSEA not close fit
Sample RMSEA exact fit

Model
A
5
1

Model
B
22
8

Model
C
22
8

Model
D
23
9

Model
E
23
9

1
3
1
0
0
0
11
242
74.80
107.62
100.39

1
13
14
0
0
0
58
195
85.55
121.48
112.89

1
13
15
0
0
0
59
194
85.56
121.48
113.28

1
13
16
0
0
0
62
191
86.52
122.65
114.06

1
13
24
0
0
1
71
182
89.06
126.17
117.19

Notes: All power estimates are based on  = .05. For the test of close fit, 0 the RMSEA is 0.05 and a = 0.08, where 0 is the null value of the
root-mean-square error of approximation (RMSEA) and the a is the alternative value of RMSEA; for the test of not close fit, 0 = 0.05 and a =
0.01; for the test of exact fit, 0 = 0.00 and a = 0.05.
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Study Timeline
The study was conducted between July 2011 and November 2013.
Table 4. Study Timeline

Projected Timeline
Dissertation protocol approval
Finalize protocol, translation of
materials, elaboration of informed
consent forms in English and
Spanish, study flyers and posters.
Purchase materials.
Preliminary meetings with Health
Department Director
Preliminary meetings with Healthy
Start Executive Directors and project
presentation
Project presentation to site
supervisors/staff
Staff training sessions: research
procedures, human subjects
protection training and certification
Pilot testing of instruments with staff
during Healthy Start staff meetings
IRB application, approval,
amendments, and Continuing Review
Recruitment of participants
Administer survey
Collect results
Data analysis
Report writing and dissertation
defense

July,
2011

August
November,
2011

November
December
2011

February,
2012 February,
2013

X

X

X

March
-July,
2013

AugustNovember,
2013

X

X

X
X

X

X

X

X

X

X

X

X
X

X
X
X
X
X
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X
X

X
X

CHAPTER 4:
RESULTS
Brief Overview
The purpose of this study was to evaluate the predictive validity of a conceptual model of social
determinants of perinatal health for the explanation of birth weight and gestational age differences in the
context of racial and ethnic disparities. The main outcome was a construct, referred as perinatal health,
which was based on gestational age, birth weight, and healthy start infant risk screen score. Two distal
predictors were considered: early life adversity and social position. In addition, the role of seven
mediators in the relationship of early life adversity and social position with perinatal health were also
examined: maternal health-related quality of life, maternal stress, racism and discrimination, lack of
social support, father involvement during pregnancy, intimate partner violence, and adverse maternal
behaviors. For this purpose, an observational study was conducted with pregnant women who attended
publicly funded prenatal programs from July 2011-August 2013. Data collection consisted of a selfadministered survey at baseline (between 20 and 34 weeks gestation) and birth outcome data from
Healthy Start administrative databases. The overall goal of the analysis was to develop and test a
conceptual framework that could account for the synergistic relationships among multiple social
determinants of health. In a nested fashion, the competing models depict one principal outcome construct
(perinatal health), two distal structural determinants (social position, and early life adversity), and seven
intermediate determinants.
During the evolution of this study, changes were made to the original analysis plan (See Chapter
3) on data collection procedures. In particular, after 3 months of assessing the feasibility of recruitment
efforts in the field, recruitment was expanded in Polk county to include several Women, Infant, and
Children offices (WIC) in Polk county, as well as the Bartow Prenatal Clinic at the Polk County Health
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Department. Recruitment continued during 16 months and the minimum sample size for testing the
overall structural model was achieved. While the minimum sample size for testing the overall conceptual
model was achieved (See Chapter 3), the needed sample size for conducting multi-group analysis by
racial and ethnic categories was not achieved. Thus, multi-sample analyzes were not conducted (needed at
least 117 subjects per group, for a total of 351). Another challenge in the data collection cause
reconceptualization of study variables and re-selection of data sources, but no change in hypotheses,
overall analytic strategy, or human subject’s protection. In particular, women in this study delivered their
babies in more than 10 different hospitals in Florida, and some even outside the state. Hence, direct
review of medical records, as initially planned, was found not to be feasible in lieu of the funds and
timeline for the dissertation. Instead, already available data sources through the Healthy Start programs
were consulted, which contained information the key outcome variables. The remaining part of this
chapter summarizes the descriptive statistics, correlational analyses, measurement models (i.e.
confirmatory factor analyses), and structural equation models to test study hypotheses.
Descriptive Statistics
Study Population by Recruitment Site
The final sample size achieved was 181 subjects. This sample was drawn from four settings that
offering publicly funded prenatal care programs, across two counties, over a period of two years. The
majority of the sample was recruited from the Polk County Healthy Start program (61.3%), affiliated at
the Florida Health Department at Polk County, Florida. The second major group came from Central
Hillsborough Healthy Start (23.8%) (Table 5).
Table 5. Study Population by Recruitment Site
Recruitment Site
Polk County Healthy Start
Central Hillsborough Healthy Start
Bartow Prenatal Care Clinic
Several WIC locations

Count
111
43
10
17

90

Percent
61.3%
23.8%
5.5%
9.4%

Sociodemographics
The study sample was racially and ethnically diverse (N, Hispanics=72; N, non-Hispanic
blacks=61; and N, non-Hispanic whites=48), which were mostly recruited from Polk county Healthy Start
program (61%) (Table 6).
Table 6. Maternal Socio-demographic Factors
Characteristic
Maternal age
18 to 24 years
25 to 29 years
30 to 35 years

Count (%)
97 (53.6)
46 (25.4)
38 (21.0)

Maternal Education
High School or less
College education
Graduate School
Ethnicity
Non-Hispanic
Hispanic

144 (79.6)
30 (16.6)
7 (3.9)
109 (60.8)
72 (39.2)

Racial Categories
American Indian or Alaskan Native
Asian
Black or African American
White
Multiple races
Other race
Marital Status
Married, spouse present
Married, spouse absent
Not married but living with partner
Separated, divorced or widowed
Not married/single now
Foreign Nativity
US born
Foreign born

2 (1.1)
2 (1.1)
55 (30.4)
63 (34.8)
7 (3.9)
52 (28.7)
31 (17.1)
1 (0.6)
60 (33.1)
10 (5.5)
79 (43.6)
135 (74.6)
46 (25.4)

Preferred Language
English
Spanish

141 (77.9)
40 (22.1)

Annual Household Income
Less than 5000
5000-11,999
12,000-15,999
16,000-24,999
25,000-34,999
35,000-49,999
50,000-74,999
No income reported*

34 (18.8)
30 (16.6)
21 (11.6)
21 (11.6)
4 (2.2)
3 (1.7)
2 (1.1)
66 (36.5)

Notes: N=181a ; *Some of these cases with unreported income were later set to upper bound income limits based on their reported Medicaid
insurance status, which require low income caps for a specified number of dependents. As a result, the missing value for income was reduced to
12.7%.

91

It can be appreciated in Table 6 that the majority of mothers in this study were not married
(cumulative 76%), US born (74.6%), and with English speaking preference (74.6%). The sample tended
to cluster in low income groups (cumulative 58% less than $25,000 annual household income) and with
education levels of less than high school (79.6%). Thus, this population was relatively homogeneous in
terms of income and education.
Differences by maternal race/ethnicity
Significant differences were found by racial and ethnic groups (Table 7). Particularly, a greater
proportion of Hispanic mothers were married (66.7%) compared to non-Hispanic blacks (34.4%) and
non-Hispanic whites (47.9%). Only 41.7% had completed high school, compared to 63.9% non-Hispanic
blacks and 64.6% non-Hispanic whites. Nearly all non-Hispanic blacks and non-Hispanic whites were
born in the US, compared to only 43.1% Hispanic mothers.
Table 7. Social Determinants by Race/Ethnicity

Characteristics or Determinants

Hispanic or Latina Non-Hispanic Black Non-Hispanic white
(n=72)
(n=61)
(n=48)
Mean or %
Mean or %
Mean or %

Maternal characteristics
Mean age (years)
Married***
High school*
Medicaid
US born***
Mean perceived social standing
Hillsborough county, FL*
Polk county, FL*

25.85
66.7%
41.7%
70.8%
43.1%
6.89
13.9%
86.1%

24.13
34.4%
63.9%
67.2%
95.1%b
6.95
37.7%
62.3%

25.13
47.9%
64.6%
72.9%
95.8%
6.54
22.9%
77.1%

Social determinants,
Self-reported health
Health-related quality of life score
Perceived stress
Perceived social support
Currently living with the baby’s father*
Mean intimate partner violence
Number of discriminatory experiences*
Engaged response to unfair treatment
Daily cigarettes┼
Daily alcoholic beverages┼ *
Mean adverse child experiences score*

86
.866
5.13
18.85
66.2%
4.31
2.14
63.8%
2.41
.69
1.63

84
.82
4.74
19.84
40.0%
4.28
4.74
56.7%
3.30
1.68
2.48

81
.82
4.85
21.06
58.3%
4.75
1.95
64.6%
10.44
3.83
3.40

Notes: ┼three months before and during pregnancy. *p<05; **p<.01; ***p<.001; for t-tests or chi-square test comparing racial/ethnic groups.
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Table 8. Infant Characteristics by Maternal Race/Ethnicity. ┼
Hispanic or Latina, Non-Hispanic Black, Non-Hispanic white,
(n=72)
(n=61)
(n=48)
Mean (SD) or %
Mean (SD) or %
Mean (SD) or %
Infant Sex
Female
Male
Gestational age in weeks
Birth weight in grams
Adverse birth outcomes
Preterm birth
Low birth weight
Stillbirth
Other neonatal abnormal conditions*
Healthy Start Infant Risk Score

49.2%
50.8%
38.83 (2.59)
3145.18 (628.33)
7.5%
10.6%
2.8%
4.8%

58.0%
42.0%
38.85 (2.33)
3213.48 (603.95)
3.9%
7.8%
1.6%
4.1%

2.27 (1.25)

3.06 (1.70)

58.0%
44.2%
38.38 (3.32)
3123.37 (731.65)
9.3%
11.6%
2.1%
4.9%
2.71 (1.85)

┼

Notes: Due to more than 20% of cells in this sub-table with expected cell counts less than 5, chi-square test were not conducted. *Infant with
abnormal conditions or transferred as reported in healthy start infant risk screen (post-natal assessment). No congenital malformations were
reported.

Maternal Conditions. About 15% of participants reported ongoing maternal conditions in their
Healthy Start record file (28 subjects of 181), but none of which required exclusion from the study (see
Exclusion criteria in Chapter 3). The most common condition reported on file was obesity (21 cases),
followed by anemia (14 cases), asthma (6 cases), depression (5 cases), gestational hypertension or
pregnancy-induced hypertension (5 cases), substance use (5 cases, include opioids and illegal substances),
gestational diabetes (4 cases), infections (4 cases, include unspecific vaginosis and urinary tract
infections), and anxiety (3 cases). Of the 28 cases with reported conditions, only six of them actually had
an adverse pregnancy outcome such as low birth weight, preterm birth, or stillbirth (adverse birth
outcome rate is 21.4%), which compares to 18 adverse outcomes that occurred to the remaining 101
women with no conditions reported (adverse birth outcome rate is 17.8%).
Birth Outcomes by Race/Ethnicity. The overall preterm birth rate for the study was about 6%,
the low birth weight rate was 8.8%, Other secondary outcomes considered included fetal deaths (the
percentage of fetal deaths was 2.2% or 4 cases), and newborn with abnormal conditions that require
neonatal intensive care unit (3.8%, or 7 cases). The HIRS score was slightly higher for non-Hispanic
black infants (mean=3.06), followed by non-Hispanic white (mean=2.71), and lower for Hispanic infants
(mean=2.27). Birth outcomes by maternal race/ethnicity are presented in Table 8.
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Correlation Matrix
With the 20 imputed datasets, correlations and pooled statistics were computed with MPLUS as the basis for SEM (Table 9).
Table 9. Correlation Matrix*
Variables
1. EDU
2. ETHNR
3. NATIV
4. LANG
5. PSTAND
6. SELFRH
7. HRQL
8. SELFC
9. MOBIL
10. OBESITY
11. SUMSMK
12. SUMALC
13. PSS1
14. PSS3
15. PSS4
16. PINT
17. SSUP1
18. SSUP2
19. SSUP3
20. SSUP4
21. SSUP5
22. NFRIENDS
23. FI1
24. FI2
25. FI3
26. FI4
27. FI5
28. FI6
29. FPRES
30. FADEQ
31. EDO13
32. EOD46
33. EOD79
34. SUMACE_A
35. SUMACE_N
36. SUMACE_H
37. BW2
38. GA
39. HIRS

1
1.000
0.113
0.217
0.285
-0.055
-0.157
-0.046
0.001
-0.048
-0.084
0.056
0.032
0.069
-0.032
-0.060
0.065
0.044
0.091
0.078
0.072
0.027
-0.021
0.014
0.012
0.057
0.069
0.104
0.048
-0.086
-0.001
0.119
0.015
0.071
0.019
-0.010
0.197
0.001
0.067
0.019

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

1.000
0.434
0.315
-0.069
-0.108
-0.053
-0.080
0.060
0.029
0.366
0.222
-0.015
-0.035
-0.024
0.135
0.169
0.151
0.087
0.083
0.141
0.093
-0.101
-0.032
-0.002
-0.001
-0.051
-0.050
0.031
0.071
-0.095
-0.163
-0.090
0.232
0.123
0.244
0.025
-0.016
0.036

1.000
0.613
-0.007
0.001
-0.134
-0.049
0.038
0.031
0.274
0.157
-0.009
-0.022
0.024
0.139
0.205
0.241
0.174
0.208
0.193
0.114
-0.157
-0.063
-0.145
0.023
0.074
-0.083
-0.081
0.135
0.093
0.046
0.034
0.267
0.121
0.321
-0.015
-0.040
0.087

1.000
0.025
-0.162
-0.158
-0.127
0.053
0.079
0.209
0.135
0.035
0.013
-0.014
0.144
0.166
0.244
0.226
0.125
0.223
0.154
-0.175
-0.156
-0.177
-0.045
-0.015
-0.168
-0.223
-0.070
0.146
0.066
0.097
0.145
0.059
0.250
0.070
0.014
0.152

1.000
0.332
0.206
-0.115
-0.097
-0.020
-0.097
-0.135
-0.260
-0.091
-0.339
-0.197
0.209
0.243
0.278
0.260
0.281
0.254
0.165
0.179
0.186
0.200
0.160
0.148
0.123
0.009
0.022
0.044
-0.124
-0.283
-0.310
-0.299
-0.009
0.006
0.036

1.000
0.325
-0.206
-0.194
0.055
-0.116
-0.212
-0.101
-0.045
-0.197
-0.071
0.035
0.094
0.125
0.094
-0.016
0.079
0.021
-0.027
0.040
0.025
0.053
0.048
0.019
-0.026
0.039
-0.076
-0.193
-0.223
-0.270
-0.313
-0.023
-0.024
0.106

1.000
-0.361
-0.498
-0.008
-0.204
-0.163
-0.262
-0.029
-0.341
-0.134
-0.001
0.015
0.096
0.087
0.037
0.116
0.121
0.077
0.082
0.135
0.027
0.091
0.119
0.010
-0.050
-0.084
-0.194
-0.273
-0.320
-0.338
0.083
0.102
-0.019

1.000
0.280
-0.032
-0.018
-0.027
0.057
0.040
0.084
-0.024
0.068
0.021
-0.088
-0.116
-0.069
-0.068
-0.037
-0.017
0.004
-0.108
-0.101
-0.030
-0.001
0.051
-0.075
0.164
0.090
0.025
0.110
0.119
0.003
0.090
-0.121

1.000
0.036
0.057
0.083
0.020
0.034
0.165
-0.026
0.077
-0.018
-0.052
-0.018
-0.011
-0.036
-0.005
0.006
0.009
-0.070
-0.071
0.031
-0.028
0.054
0.022
0.100
0.134
0.170
0.213
0.229
0.033
-0.062
-0.100

1.000
0.011
0.074
0.097
0.072
0.035
0.014
-0.066
-0.046
-0.007
-0.084
-0.010
-0.052
-0.121
-0.072
-0.069
-0.029
-0.005
0.006
-0.166
0.021
0.045
0.013
0.072
-0.136
-0.061
0.014
0.200
0.142
-0.034

1.000
0.214
0.014
-0.079
-0.022
0.168
0.162
0.166
0.059
0.072
0.114
-0.007
-0.037
0.002
0.012
-0.018
-0.032
-0.028
-0.031
0.125
-0.037
-0.048
0.036
0.135
0.053
0.271
0.026
-0.007
0.004

1.000
0.130
0.071
0.167
0.136
-0.050
-0.095
-0.055
-0.048
-0.060
-0.021
-0.136
-0.097
-0.120
-0.151
-0.114
-0.146
-0.105
-0.030
0.054
0.083
0.217
0.175
0.215
0.284
0.063
-0.045
0.138

1.000
0.204
0.523
0.173
-0.301
-0.301
-0.217
-0.218
-0.328
-0.216
-0.125
-0.096
-0.135
-0.185
0.003
-0.057
-0.108
-0.072
0.138
0.085
0.221
0.051
0.182
0.178
0.011
0.049
-0.004

1.000
0.212
0.006
-0.315
-0.286
-0.315
-0.373
-0.288
-0.070
-0.226
-0.173
-0.153
-0.140
-0.053
-0.179
-0.160
-0.144
-0.031
0.068
0.071
0.032
0.206
0.041
-0.074
-0.084
0.165

1.000
0.224
-0.241
-0.297
-0.176
-0.142
-0.207
-0.223
-0.173
-0.132
-0.201
-0.175
-0.154
-0.129
-0.091
-0.074
0.107
0.148
0.214
0.167
0.230
0.210
-0.078
-0.032
0.020

1.000
-0.003
-0.010
-0.040
-0.021
-0.034
-0.034
-0.119
-0.084
-0.115
-0.094
-0.193
-0.087
-0.064
-0.096
0.027
-0.016
0.056
0.095
-0.004
0.061
0.034
0.068
0.107

1.000
0.761
0.534
0.579
0.608
0.228
0.198
0.179
0.226
0.176
0.003
0.217
0.256
0.170
0.020
0.016
-0.085
0.031
-0.069
0.031
0.167
0.190
-0.182

1.000
0.583
0.538
0.629
0.221
0.174
0.129
0.188
0.211
0.058
0.162
0.152
0.105
-0.040
-0.119
-0.078
-0.031
-0.149
-0.007
0.111
0.172
-0.139
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Table 9. Correlation Matrix (Continued…1)
Variables
19. SSUP3
20. SSUP4
21. SSUP5
22. NFRIENDS
23. FI1
24. FI2
25. FI3
26. FI4
27. FI5
28. FI6
29. FPRES
30. FADEQ
31.EDO13
32. EOD46
33. EOD79
34. SUMACE_A
35. SUMACE_N
36. SUMACE_H
37. BW2
38. GA
39. HIRS

19
1.000
0.710
0.587
0.282
0.140
0.103
0.095
0.099
0.071
0.125
0.139
0.075
0.078
-0.001
-0.009
-0.147
-0.226
0.049
0.160
0.108
-0.110

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

1.000
0.694
0.207
0.218
0.159
0.168
0.184
0.063
0.155
0.181
0.174
0.087
-0.029
-0.092
-0.002
-0.068
0.058
0.130
0.112
-0.112

1.000
0.229
0.241
0.239
0.229
0.284
0.075
0.184
0.150
0.223
0.104
0.024
0.017
-0.031
-0.178
0.016
0.111
0.092
-0.135

1.000
0.069
0.068
0.057
0.108
0.084
0.038
0.128
0.137
0.101
0.026
0.039
-0.015
-0.052
0.007
-0.020
-0.089
0.128

1.000
0.869
0.818
0.766
0.591
0.810
0.579
0.396
0.011
-0.026
-0.030
-0.038
-0.221
-0.176
-0.019
-0.050
-0.050

1.000
0.794
0.800
0.613
0.769
0.609
0.458
0.004
-0.009
-0.005
-0.027
-0.188
-0.143
-0.066
-0.109
0.021

1.000
0.731
0.603
0.778
0.554
0.377
0.026
0.005
-0.086
-0.082
-0.162
-0.147
-0.022
-0.034
-0.012

1.000
0.637
0.727
0.527
0.450
0.035
-0.041
-0.064
-0.044
-0.212
-0.121
-0.045
-0.036
0.028

1.000
0.609
0.407
0.223
0.026
-0.054
-0.015
-0.062
-0.096
-0.077
-0.117
-0.141
0.063

1.000
0.542
0.397
0.020
0.007
-0.054
-0.066
-0.167
-0.145
-0.018
-0.032
-0.106

1.000
0.357
0.018
0.007
0.010
-0.001
-0.200
-0.092
-0.057
-0.139
0.033

1.000
0.051
0.057
0.021
0.003
-0.135
-0.017
-0.101
-0.083
-0.047

1.000
0.528
0.440
0.127
0.168
0.215
0.082
0.026
-0.025

1.000
0.464
0.103
0.117
0.213
0.107
-0.031
-0.036

1.000
0.198
0.167
0.414
0.012
-0.030
-0.051

1.000
0.634
0.413
-0.106
-0.116
0.048

1.000
0.471
0.007
0.005
-0.030

1.000
0.057
0.045
-0.009

Table 9. Correlation Matrix (Continued…2)
Variables
37. BW2
38. GA
39. HIRS

37
1.000
0.726
-0.455

38

39

1.000
-0.570

1.000

*Notes: MPLUS estimates correlation matrix with the maximum likelihood estimation with robust standard errors. These are average results over 20 data sets.
Abbreviations: EDU=Maternal education, ETHNR=race/ethnicity status, NATIV=nativity, LANG=language, PSTAND=perceived social standing, SELFRH=self-rated health, HRQL =health-related
quality of life score, SELFC=Euroqol self-care, MOBIL=Euroqol mobility, OBESITY=obesity, SUMSMK= smoking frequency, SUMALC=alcohol use frequency, PSS1-PSS4 =perceived stress items,
PINT=pregnancy intention, SSUP1-SSUP5=social support items, NFRIENDS=number of supportive friends or relatives, FI1-FI6 = father involvement items, FPRES=residing with baby’s father in
household, FADEQ=father adequacy, EDO13-EOD79=parceled sum of experiences of discrimination items, SUMACE_A= sum of child abuse items, SUMACE_N=sum of child neglect items,
SUMACE_H= sum of household dysfunction items, BW2=birth weight in pounds, GA=gestational age in weeks, HIRS=healthy start risk screen scores.
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Multivariate Analysis
Confirmatory Factor Analyses
A summary of the measurement models for all constructs (factors) and their indicators is
presented in Table 10. After deletion of non-significant factor loadings, with the exception of the CFA
model for intimate partner violence (low correlation with actor, large Chi-square, unacceptable RMSEA),
all other confirmatory factor analyses demonstrated an acceptable Chi-square to degrees of freedom ratio
(<6), and the RMSEA was less than 0.08 (minimum for acceptance).
Table 10. Confirmatory Factor Analysis for Each Measurement Model
Latent variables

Observed variables
β

Social position

Adverse childhood
experiences

Social support

Stress

Experiences of
discrimination
Father involvement

Maladaptive behaviors

Perinatal health

Maternal education
Race/ethnicity status
Nativity
Language status
Sum abuse items (ace1-3)
Sum neglect items (ace4-5)
Sum household dysfunction
(ace6-10)
Item 1
Item 2
Item 3
Item 4
Item 5
Number of supportive friends
and relatives
Item 1
Item 3
Item 4
Pregnancy intention item
Sum of items 1-3
Sum of items 4-6
Sum of items 6-10
Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Father presence item
Sum of smoking frequency
Sum of alcohol use frequency
Obesity
Birth weight (in pounds)
Gestational age (weeks)
Healthy Start Infant Risk score

0.29
0.48
0.86
0.71
0.75
0.85
0.55

Model parameters
SE
Pvalue
0.08 0.001
0.04 <0.001
0.04 <0.001
0.05 <0.001
0.06 <0.001
0.06 <0.001
0.06 <0.001

R2

χ2/DF

Model fit indices for CFA
RMSEA CFI TLI SRMR

0.08
0.24
0.73
0.51
0.56
0.72
0.31

2.24

0.08

0.98

0.95

0.03

0*

0.00

1

1

0

0.72
0.73
0.73
0.80
0.84
0.29

0.05
0.05
0.06
0.05
0.04
0.07

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.52
0.53
0.53
0.63
0.72
0.08

1.7

0.06

0.98

0.96

0.02

0.67
0.27
0.78
0.26
0.70
0.74
0.62
0.93
0.93
0.87
0.87
0.67
0.86
0.63
0.57
0.37
0.06
0.76
0.95
-0.60

0.10
0.10
0.09
0.09
0.09
0.10
0.10
0.02
0.02
0.03
0.03
0.06
0.04
0.04
0.19
0.12
0.12
0.06
0.06
0.10

<0.001
0.007
<0.001
0.005
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.44
0.07
0.62
0.07
0.50
0.56
0.39
0.86
0.85
0.76
0.72
0.45
0.74
0.40
0.32
0.13
0.006
0.58
0.90
0.36

0*

0.00

1

1.04

0.02

0*

0.00

1

1

0

1.1

0.02

0.99

0.99

0.02

0*

0.00

0.98

1

<0.01

0*

0.00
0.903
.359

1

1

<0.01

Notes. *Just-identified models (perfect fit). Β=standardized coefficients, B=unstandardized coefficient, SE=standard error, p-value=statistical
significance of parameter estimates at p < .05, R2=square multiple correlation coefficient or percentage of variance explained
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Overall, the CFA of the latent variables (i.e. constructs) indicated support for the hypothesized
measurement models. The CFA’s for adverse childhood experiences, perceived stress, discrimination,
maternal behaviors, and perinatal health exhibited perfect fit (just identified models). On the other hand,
model convergence was achieved for all models, and no errors were found in the MPLUS outputs, such as
Heywood cases (negative covariances or correlations greater than 1). Consequently, structural equation
modeling was deemed possible as the next step to be conducted.

Path Analyses with Latent Variables
After adequate measurement models were established the next step was to test the hypothesized
relationships among latent variables. This step is referred as structural equation models. All models were
estimated with MPLUS 7.0 and diagrams were created using the MPLUS Diagrammer add-on version
1.10. For the elaboration of diagrams, the convention regarding latent variables (i.e., constructs,
unobserved) and measured variables (i.e., manifest, observed variables or indicators) was adopted (Byrne,
2012). Particularly, latent variables were represented with big circles, and their indicators by a square
box. Error terms are represented by small circles. One way arrows indicate path coefficients, while bidirectional arrows indicate covariation.
Hypothesis 1: Direct effects of social position. This hypotheses examined the direct effect of
social position on perinatal health outcomes. Figure 6 presents this model. Fit of this model was
acceptable by X2/DF ratio of 1.4 (Chi-Square = 19, DF =13) and a RMSEA of 0.05. Supplemental indices
also indicated a good fit (CFI = .98, and TLI = .97) (CFI, and TLI >.90 are indicative of good fit). On the
other hand, the direct effect of social position was very small and non-significant (-.02, p-value =.76).
Therefore, the model indicated that a simple direct effect of social position on perinatal health was not
present in this population. On the other hand, social position may be indirectly associated with perinatal
health through intermediate factors, which was the purpose of hypothesis 2 (see next).
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Figure 6. Structural Model of Direct Effects of Social Position on Perinatal Health
Notes: χ2/df= 1.48, RMSEA = 0.051 (SD=.007), CFI=0.98, TLI=-.97, SRMR = 0.038. R-square = .001 (p-value = 0.882).
Abbreviations: spos = social position = spos; indicators: edu=education level (high school vs less than high school), ethnr = race/ethnicity status,
native=nativity status, lang=language status; phealth = perinatal health; indicators: ga = gestational age, bw2 = birth weight in pounds,
hirs=healthy start risk screen. Notation: latent variables are represented with big circles, and their indicators by a square box. Error terms are
represented by small circles.

Hypothesis 2: Mediators’ effects. A mediational analysis was conducted to explore any indirect
effects of social position on perinatal health measures through the following mediators: maternal healthrelated quality of life, perceived stress, social support, experiences of discrimination, father involvement,
intimate partner violence, and adverse maternal behaviors. Given that the path between social position
and perinatal health was not significant in the previous step, a direct path was omitted in this step.
The overall model of indirect effects demonstrated a good fit to the data, as indicated by a Chisquare/df ratio = 1.45 (Chi-square= 750.711, DF = 514), and RMSEA=.05 (See Figure 7). However, the
CFI and TLI were sub-optimal. These two indices are known to penalize the model for lack of parsimony,
which occurs when the model is too complex. The degree of complexity of this model is indicated by the
number of dependent variables (endogenous variables = 34), the number of continuous latent variables
(latent constructs =8), and the number of free parameters to be estimated in the model (a total of 115).
Thus, it is not surprising the results of CFI and TLI.
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With regards to the significance of path coefficients (betas), it is interesting to notice that social
position was only significantly associated with social support (beta=0.285; p<0.05) and maternal
behaviors (beta=.616; p<0.05). In other words, as individual advance in the social position, increases in
social support occurs, but also increases on maladaptive behaviors. On the other hand, social support was
directly associated with perinatal health (beta=0.223, p<0.05). Another factor significantly associated
with perinatal health was father involvement (or lack thereof), with negative effect size (beta= - 0.124;
p<0.05). The later finding was counter intuitive, since the literature points to paternal absence as being
associated with decreases in perinatal health occur. The R-square for perinatal health was .07 (7% of
variance accounted for).

Figure 7. Structural Model of Mediated effects between Social Position and Perinatal Health
Notes: *Statistical significance at p<0.05 level. Model fit: χ2/DF= 1.45, RMSEA = 0.05 (SD=.001), CFI=0.90, TLI=0.89, SRMR = 0.09. Rsquare for phealth = .08 (p-value = 0.175). Abbreviations: R-square=coefficient of determination, spos=social position, mhealth=maternal health,
ssup=social support, eod=experiences of discrimination, pss=perceived stress, fi=father involvement, mbeh=maternal maladaptive behaviors.
Measured variables (indicators) for intermediary factors were omitted in the diagram for simplicity, as well as error terms and residual variables.
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Hypothesis 3: Adverse childhood experiences added
The next step was to model the distal effects of early life adversity, conceptualized as adverse
childhood experiences that occurred before 18 years of life (Figure 8). As all other psychosocial
measures, adverse childhood experiences were self-reported. The structural model that included early life
adversity demonstrated a good fit to the data, as indicated by Chi-square-to-degrees of freedom ratio =
1.56 (Chi-square = 908.358, DF = 580) and RMSEA = 0.056 (SD = 0.001). The association between early
life adversity (adverse childhood experiences or ace) and social position was also significant (beta=0.363;
p<0.05). The effects size was moderate and the direction indicates that in this study sample, persons with
higher social position (non-Hispanic whites, English language, US born, high school education) are also
reporting more adverse childhood experiences.
Interestingly, when adding early life adversity to the model, the association between maternal
health and social position became statistically significant (β= - 0.226, p=0.037). Considering the direction
and magnitude of the effect size, this could be interpreted as in the presence of adverse childhood
experiences (controlling for), higher social status is associated with poorer maternal health. The
association between social position and social support (β=0.26, p=0.009), as well as the association
between social support and perinatal health (β=0.223, p=0.037) remained statistically significant.
However, the magnitude of the effect size decreased slightly. The effect size between social position and
social support was reduced from 0.28 to 0.26. In other words, adverse childhood experience appears to
slightly modify the effect of social position measures on social support by decreasing the positive effect
of social position on social support. In a similar fashion, the association between social position and
maladaptive behaviors remained statistically significant. However, the magnitude of the effect size
increased slightly. The effect size between social position and maternal behaviors was increased 0.62 to
0.65. This suggests that adverse childhood experience may provide an effect modification on the
relationship between social position and maternal adverse behaviors by increasing the effect of social
position on maladaptive coping behaviors, such as alcohol use and smoking.
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The association between father involvement and perinatal health remained statistically
significant, although, still with a negative sign, which was counterintuitive. The paths among social
position, experiences of discrimination, father involvement, and perceived stress were not statistically
significant.

Figure 8. Structural Model of Social Position with the Added Effects of Early Life Adversity.
Notes: *p-value<0.05. Latent variables are represented with big circles. With the exception of the indicators for adverse childhood experiences,
all other indicators were omitted for simplicity. Error terms and residual variables not shown either for simplicity.
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In summary, a conceptual model of social determinants of perinatal health that considered
indirect of effects of social position and adverse childhood experiences demonstrated a good fit, with
significant associations among certain latent variables. Considering that the direct effects model was also
a good fit, but the path was not significant, the model for indirect effects provides a better explanatory
framework.

Alternative model: Synergistic effects. In previous models, latent variables such as stress,
experiences of discrimination, and maternal quality of life appear not to be significantly associated with
perinatal health in this study sample. Thus, an alternative model was estimated to explore the possibility
that psychosocial stressors interact among each other and influence maternal health rather than a direct
effect on perinatal health. In this regard, the alternative or exploratory model considered more complex
interactions among social determinants of health, in an attempt to explore the results from different angles
and find a comparative explanatory model. In this regard, a direct-effects model with all social
determinants was estimated allowing for covariation among all social determinants.

Due to the fact that father involvement was counterintuitive, this relationship was explored with
an alternative model that accounted for correlation among all latent factors and with addition of a father
involvement confounding factor. In this regard, to explore the potential reasons why father involvement
had an opposite direction of what could have been expected, a confounding factor was added to the path
between father involvement and perinatal health. Particularly, the variable “father adequacy” from was
modelled as confounder.

Overall model fit. This alternative model presented a slightly better fit to data, as indicated by a
Chi-square/DF ratio of 1.4 (Chi-square = 843.144, DF= 591), and RMSEA=0.049. Another improvement
was the additional absolute fit index, the Standardized Root Mean Square Residual (SRMR=0.069,
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recommended value less than .08), which indicated a decrease in the error measurement. Comparative fit
indices showed a negligible improvement compared to previous models (CFI=.90, TLI=0.89).

Significance of path coefficients. With this model modification, it was noted that the relationship
between father involvement became non-significant (β= -0.19, p= 0.196). In this exploratory model, it
was also noted that the association between social support and perinatal health remained statistically
significant (β=0.29, p = 0.02).

Synergistic effects or interactions among factors. Furthermore, by allowing bi-directional
relationships among all latent factors (correlation among latent variables), some synergistic effects among
social determinants emerged. Particularly, adverse childhood experiences was significantly correlated
with the following latent factors: social position (β=0.33, p-value = 0.001), maternal health (β= -0.47, p
<0.001), perceived stress (β=0.33, p = 0.004), and experiences of discrimination (β= 0.33, p=0.016), and
father involvement (β= -0.18, p=0.03). Bi-directional paths for social position were also significant with
social support (β= 0.31, p < 0.001), maternal behaviors (β= 0.60, p < 0.001), and father involvement (β= 0.19, p=0.008).

Stress pathways also emerged as indicated by statistically significant correlations between
perceived stress and maternal health (β= -0.43, p<0.001), between perceived stress and social support (β=
-0.45, p<0.001), perceived stress and experiences of discrimination (β= 0.28, p=0.023), perceived stress
and father involvement (β= -0.21, p=0.026). Father involvement was also correlated with social support
(β= 0.18, p<0.001). In a similar manner as previously discussed models, the R-square for the latent
variable perinatal health was about 8.4% (slightly higher compared to previous models). Figure 9 presents
this alternative model.
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Figure 9. Alternative model (exploratory structural model of social determinants)
Notes: *p-value<0.05. Latent variables are represented with big circles. With the exception of the indicators for adverse childhood experiences,
all other indicators were omitted for simplicity. Error terms and residual variables not shown either for simplicity.

104

Table 11 summarizes the results for all models discussed. It should be noted that all the models
considered have acceptable RMSEA values (with the alternative model presenting the most favorable
results, as indicated by a RMSEA <0.05). It should be also noted that compared to direct-effects model,
all other models explain a greater proportion of the variance on perinatal health. However, only a small
proportion of the variance was explained even with the best fitting model (approximately 8.4%,
alternative model). On the other hand, by considering the interactions of multiple social determinants
synergistic effects emerged (refer to Figure 9).

Table 11. Comparative Results from Structural Equation Modeling Predicting Perinatal Health
Model
Model A: Direct effect of social position
on perinatal health
Model B: Model with mediators on
perinatal health
Model C: Mediator model with early life
adversity added, on perinatal health
Model D: Alternative (exploratory model)
with one confounding accounted for FI

R2

Chi-square/DF

RMSEA (SD)

0.001

1.48

0.051 (0.001)

0.080

1.46

0.051 (0.001)

0.080

1.55

0.055 (0.001)

0.084

1.42

0.049 (0.001)

Notes: SD=standard deviation, DF=degrees of freedom, R2=square multiple correlation coefficient or percentage of variance explained,
RMSEA=root mean square error of approximation.
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CHAPTER 5:
CONCLUSION, DISCUSSION, AND RECOMMENDATIONS
Overview, Hypotheses, and Main Findings
This exploratory study proposed and evaluated a conceptual model of the social determinants of
perinatal health for the understanding of perinatal health disparities. Three hypotheses were tested. First,
social position was hypothesized as having direct influence on perinatal health. Second, social position
was hypothesized as exerting indirect influence through several intermediate social determinants. Third,
adverse childhood experiences was hypothesized as a construct that modified the relationship among
social position, intermediate social determinants, and perinatal health. To test these hypotheses, a
prospective cohort study was conducted with pregnant women between 20 and 35 weeks gestation who
were participating in two Healthy Start programs in Central Florida, from July 2011-August 2013.
Perinatal health was operationalized based on gestational age, birth weight, and healthy start infant risk
screen score. The predictors were: early life adversity, social position, maternal health-related quality of
life, maternal stress, racism and discrimination, lack of social support, father involvement during
pregnancy, intimate partner violence, and adverse maternal behaviors. Data collection consisted of a selfadministered survey at study entry and birth outcome data was obtained from Healthy Start administrative
databases. The statistical framework was structural equation modeling. Based on the study design and
data, evidence that supported the second and third hypotheses was found in this study. Particularly, the
effect of social position on perinatal health was mediated by social support. Adverse childhood
experiences decreased the magnitude of effect size between social position and social support (protective
factor), while increasing the magnitude of effect size between social position and adverse maternal
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behaviors (risk factor). Also, in the presence of adverse childhood experiences, social position was
significantly associated to maternal health.

Discussion
This study was designed to gather key information on potential “social causation” pathways that
could be occurring more often among socially disadvantaged women. The notion of “social causation”
(or social production) adopted is in tandem with the approach presented by theorist Johanness Siegrist
(2000), which maintains that “society determines the health of individuals mainly by exposing them to
specific health-detrimental risks in their social environment” (Siegrist, 2000; p.101). Thus, social
determinants are not necessary, nor sufficient “causes” per se, but rather predisposing, enabling, or
reinforcing conditions that either confer protection or increase health-detrimental risks. Particularly, the
following psychosocial pathways were explored and will be discussed in the remaining parts of this
chapter: structural determinants (i.e., social position disadvantage based on race/ethnicity, education,
nativity, language barrier, etc.), psychosocial stress (e.g., cognitive appraisal of stress, racism-related
stress, pregnancy intention, etc.), buffering or mitigating factors (e.g., social support, father involvement,
maternal quality of life), maladaptive coping mechanisms (e.g., adverse behaviors such as smoking and
alcohol use), and finally early life adversity (i.e., adverse childhood experiences). For each of these
pathways, measurement and theoretical considerations will be discussed as recommended for health
disparities research studies (Ramirez et al., 2005). While measurement considerations pertain to the
internal validity of the study, theoretical considerations involve interpretation of the dissertation findings
in terms of the hypotheses that guided the study.

Social Position: Direct vs. Indirect Effects
A direct relationship between social position and perinatal health was not found in this study.
With regards to measurement, a caveat is that the study sample was too homogeneous in terms of income
and education, as indicated by the majority of participant who were lower income and with less than high
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school education. This situation limits the generalizability of findings to women with low socio-economic
status. For this reason, it is not surprising that income-based variables, such as percentage federal poverty
line and Medicaid, demonstrated limited variability and low factor loadings (r<0.2, preliminary CFA)
with the common factor “social position”, compared to other social position indicators such as
race/ethnicity, education, nativity and language. Thus, income-based variables were excluded from the
measurement model for social position (CFA). In a similar manner, since the majority of mothers were
not married (about 76%), the inclusion of marital status into the CFA for social position led to a poor
fitting model due to low covariation and measurement error. In other words, income or marital status
appeared not to be variables that confer “status” in this study sample. In contrast, race/ethnicity,
education, foreign nativity and language other than English, were variables that appear to be sources of
“social status”, as indicated in the common variance through the factor “social position” (see model
parameters for CFA in Table 10).
From the theoretical standpoint, the lack of direct effects between social position and perinatal
health may imply at least two possibilities. The first is that social position may not be associated to
perinatal health. Such speculation is not supported by the literature on racial and ethnic disparities in birth
outcomes, where an independent association between socio-economic status of racial/ethnic groups and
adverse birth outcomes has been found in a consistent manner. The second possibility is that social
position is associated to perinatal health through other indirect (intermediate) pathways. Evidence for the
latter explanation was found in this dissertation, as indicated by the association between social position
and social support, and social support being directly associated to perinatal health. Hence, evidence of a
mediation model for social position was found in this study.
It is important to note that the explained variance (based on coefficient of determination or R2),
even in the final model with multiple social determinants was very small (about 8%). In this regard, it is
possible that the association between social position and intermediary determinants was non-linear instead
of linear with regards to the construct perinatal health (based on gestational age and birthweight). Future
studies should attempt to better capture the variance by adding a quadratic component in the model and
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compare with a linear model of perinatal health. Indeed, other authors have noted that gestational age and
birthweight may be associated in a non-linear manner (Oken, Kleinman, Rich-Edwards, & Gillman,
2003), which could have explained the low variance explained. Moreover, a small coefficient of
determination (R2) for perinatal health may also suggests that there may be other factors not accounted by
the model that can help explained perinatal health in this population. Perhaps, other non-accounted
intermediate pathways. In this context, some of the factors not included in the present analysis were
proximal pathophysiological factors (e.g., biomarkers of inflammation and stress, genetic predisposition,
etc.), fetal growth covariates (e.g., fetal sex, fetal ponderal index, head-to-chest circumference, fetal
placental, and other biomedical variables for the fetus, mother, and placenta), other pertinent obstetrical
measures (e.g. family history, parity, medications during pregnancy, delivery type, complications during
delivery, and weight gain during pregnancy), other behavioral (e.g., nutrition, diet, sleep, sexual
behaviors, use of illegal drugs, prenatal care adequacy, folic acid and other micronutrient intake, etc.),
other intrapersonal factors (e.g. self-esteem, clinical depression and anxiety, and coping mechanisms),
and many more distal factors (e.g. neighborhood level factors). Finally, from the theoretical standpoint,
the present social determinants of perinatal health model should be also compared with other models from
different schools of thought, such as those specifically assessing stress and coping (Dunkel Schetter,
2011).
The need for analysis of mediation and moderation in health research has been noted by several
authors (Gavin, Nurius, & Logan-Greene, 2012; MacKinnon, 2008; St-Laurent et al., 2008; Zambrana,
Dunkel-Schetter, Collins, & Scrimshaw, 1999). Indeed, mediation effects may still exist even in the
absence of statistically significant effects of the independent variable on dependent variable. Relatively
few studies have considered mediation analyses like the one presented in this dissertation (Gavin et al.,
2012; St-Laurent et al., 2008; Zambrana et al., 1999). Nevertheless, available studies have found evidence
for a mediation model of social position (indirect effects) despite different ways of operationalizing the
social position construct. For instance, a prospective study by Zambrana and colleagues (1999) examined
mediators of ethnic differences in birth weight in a sample of 1,071 low-income African-American and
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Mexican-origin women. These authors only used a binary measured variable (observed, not latent;
Mexican=1, African-American=0) for “ethnicity”, instead of a multi-indicator latent variable. Despite the
measurement limitations, they did not find a direct effect of “ethnicity” with gestational age or birth
weight (modeled as separate observed variables, not as latent construct), but with statistically significant
indirect effects through stress (β from social position to stress = -0.25; β from stress to gestational age = 0.10), substance use (β from social position to substance use = -0.45; β from substance use to birth weight
= -0.14), and positive attitudes (β from social position to positive attitudes = 0.27; β from positive
attitudes to birth weight = 0.08. All these psychosocial mediators were measured as latent constructs.
Another study by St-Laurent and colleagues (2008) conducted a path analysis (only observed
variables, no latent variables) of direct and indirect effects of psychosocial and biomedical factors on
gestational age and birth weight in a sample of 1,602 singleton pregnancies from nine hospitals in
Quebec, Canada. These authors operationalized social position based two indicators, income and
education (both as correlated observed variables). Interestingly, these authors operationalized fetal growth
with an intrauterine growth index rather than as latent variable, where the numerator was the observed
birth weight minus the expected gestational age and birth weight (age- and sex-specific) and the
denominator was the expected gestational age and sex-specific birthweight. They too failed to find a
direct effect of social position on birth outcome measures, as it was found in this dissertation. In addition,
they found statistically significant indirect effects through several mediators (smoking, obstetric history,
and maternal health). St-Laurent and colleagues found that stress was associated with income and
education, but was not significantly associated with intrauterine growth. Social support was associated
with income and education, in a similar manner to this dissertation. However, these authors did not
hypothesized a path between social support and intrauterine growth index, so comparisons cannot be
made in that regard. It is important to note that these authors only included two measurement variables in
their assessment of social position, and did not include race/ethnicity, nativity, or language barrier. Also,
because of the exclusive reliance on observed variables, their findings may be confounded with both
measurement error and the effect of variables not included in the model. Conversely, a latent variable
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approach takes into account measurement error and permits more accurate estimation of the associations
among variables, as it was performed in this dissertation. Indeed, pervasive errors in the measurement of
social and economic status variables and other social determinants have been noted (P. A. Braveman et
al., 2005), which calls for more precise social measures.
A recent study by Gavin and colleagues (2012) examined the role of maternal stress, substance
use, and maternal health conditions on the relationship of social position and birth outcomes. They
adopted a latent variable approach, and thus accounted for measurement error in their assessment of social
position. These authors constructed social position (referred as “social disadvantage”) from three
indicators: presence/absence of partner, employment status, and educational attainment. Notice that these
authors deliberately assessed partner status, rather than marital status. In a similar manner to this
dissertation, they constructed a perinatal health latent variable (referred as “offspring birth outcomes”)
based on gestational age and birth weight. They examined mediation effects of social position through
two latent variables: psychosocial stress (based on depression scores, medications, perceived stress),
antenatal drug use (based on smoking frequency, and reported drug use). In addition, they explore
intermediary effects of an observed variable, called “maternal health conditions” (based on self-reports of
chronic medical conditions in last three years, such as diabetes, thyroid disorders, hypertension, etc.). In a
similar manner to this dissertation, these authors found a small direct effect of social position on perinatal
health (β=0.05), but was not statistically significant either. An indirect effect of social position on
perinatal health was only evident through maternal health conditions (β path from social position to
maternal health conditions = 0.10, p<0.001; β path from maternal health conditions to perinatal health = 0.24, p<0.001). In contrast, for this dissertation, women with pre-existing chronic conditions were
deliberately excluded, in an attempt to isolate social pathways. Therefore, because Gavin and colleagues
did not exclude these women with underlying medical conditions that could per se explain differences in
outcomes (an already ill reproductive status from before the pregnancy), it is difficult to disentangle the
effects of psychosocial pathways. One positive aspect of Gavin et al.’s study is that they adopted a latent
variable approach, thereby minimizing measurement error in their assessment. However, their study too
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suffers from certain limitations, including: the fact that race/ethnicity, nativity, language other than
English (a proxy for acculturation), neither income, was not included as part of their latent construct
social disadvantage. In their intermediary pathways, social support was not modeled at all, neither
experiences of racism and discrimination, father involvement, or maternal health-related quality of life.
None of the previously discussed studies, assessed the effect of adverse childhood experiences on the
relationship of social position and intermediary factors, which highlights the wider scope adopted in this
dissertation.
Mediating Factors and Their Interrelationships
The role of several mediating factors were examined in the relationship of social position and
perinatal health indicators, including: maternal health-related quality of life, perceived stress, perceived
racism and discrimination, perceived social support, maternal perceptions of father involvement during
pregnancy, and adverse maternal behaviors. While these factors have all been independently associated
with adverse pregnancy outcomes in diverse studies and have also been associated to conditions of social
and economic disadvantage, their simultaneous effects (synergistic effects) on birth and gestational age
have been considered rarely. For this reason, in this study, an examination of their combined effects on
birth outcomes and the interrelationships among diverse social determinants was explored by estimating
the covariances (bi-directional paths) among social determinants constructs (See results on Alternative
Model).
Social support. Social position was positively associated with social support. In other words, as
the social position increases so does the level of perceived social support and vice-versa. Others have
found similar associations where social support is reduced at lower incomes (proxy for social position)
(Nkansah-Amankra, Dhawain, Hussey, & Luchok, 2010). In turn, social support was positively and
statistically significantly associated with perinatal health. Social support has been identified as protective,
buffering, or mitigating factor for pregnancy outcomes in the presence of adverse stressful environments
(Elsenbruch et al., 2007; Feldman, Dunkel-Schetter, Sandman, & Wadhwa, 2000; Orr, 2004). In contrast,
low social support has been identified as an important risk factor for low birth weight and preterm birth
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(Nkansah-Amankra et al., 2010) A study by Feldman and colleagues (2000), using structural equation
models, found that social support (as a latent variable) predicted birth weight adjusted for gestational age
(observed variables), when controlling for covariates such as fetal sex, obstetrical risk score, and nonHispanic/Latino ethnicity. Social position indicators (education and marital status, modeled as observed
variables) were only indirectly associated to perinatal health, in a similar manner to this dissertation
(indirect effects model). Feldman’s model explained 31% of the variance in birthweight (adjusted by
gestational age) (Feldman et al., 2000). It is important to note that obstetrical risk was directly assessed
from medical records, using the Creasy’s risk scoring system (Creasy, Gummer, & Liggins, 1980; Ross,
Hobel, Bragonier, Bear, & Bemis, 1986). In this dissertation, no medical charts were consulted. However,
future studies should strive to incorporate medical charts. Lu and colleagues conducted a review of
studies that attempted to explain birthweight and gestational age differences among ethnic and racial
groups and found that most studies explain less than 15% of variance (Lu & Halfon, 2003), even when
controlling for multiple factors.
Adverse maternal behaviors. As operationalized in this dissertation, social position indicated by
racial/ethnic majority (i.e. non-Hispanic white=1, others=0) was positively associated with adverse
maternal behaviors. This finding is consistent with the findings reported in nationally representative
surveys (Pregnancy Risk Assessment Monitoring System), where non-Hispanic white women are more
likely to smoke and drink during pregnancy compared to black women or Hispanic ethnicity (Beck et al.,
2002). On the other hand, the association between adverse maternal behaviors and perinatal health was
not statistically significant. It is possible that the lack of association is solely due to small effect size not
detectable by the study power. However, it is also possible that use of alcohol and smoking was affected
by reporting bias and social desirability bias despite the efforts made to minimize these biases (Verkerk,
1992). Restricted analysis by smoker and non-smoker groups or alcohol and non-alcohol users are
recommended in future studies.
Father involvement. Interestingly, higher social position was negatively associated with father
involvement. This seems to contradict current literature on paternal involvement on pregnancy outcomes
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that states that racial/ethnic minority status (lower social position based on ethnicity), specifically Black
women are more likely to have lack of paternal involvement during pregnancy (Alio, Kornosky, Mbah,
Marty, & Salihu, 2010a; Alio et al., 2011; Alio, Salihu, Kornosky, Richman, & Marty, 2010). In this
context, it is necessary to consider an important caveat. Social position was a latent variable that also
included foreign nativity (US born =1, foreign born=0) and language other than English (English=1, nonEnglish=0), which were qualities mainly shared by Hispanic mothers in the sample. Therefore, Hispanic
mothers were overrepresented at the lower end of the scale in the latent variable social position. Studies
on paternal involvement have found that Hispanics are more likely to be married and report fathers’
names on birth certificates (a proxy measure for paternal involvement) when compared to non-Hispanic
Blacks (Alio, Kornosky, et al., 2010a; Ngui, Cortright, & Blair, 2009). Since Hispanic mothers were
categorized as having lower position in the latent variable social position, this may explain why lower
social position is associated with greater paternal involvement. On the other hand, it is important to
recognize the shortcomings of the father involvement scale, which was newly created for this study. This
instrument has never been validated and results may be misleading. One way to assess the validity of the
measure will be to compare the current results with indicators of father involvement that have been used
in previous studies. Particular, the absence of fathers’ names on birth certificates have been associated
with increased risk of birth outcomes. Since, it this study, no birth certificate was directly consulted, such
comparison was not possible. Another alternative for future inquires is to adopt a qualitative approach to
ask open-ended questions that can capture the perspective of mothers about paternal involvement during
pregnancy. Furthermore, father involvement is a bi-cameral construct that should incorporate both the
father and the mother’s perspective. This study was limited to quantitative data from a designed father
involvement instrument that was derived from the literature on father involvement in child development,
not from the direct perspective of mothers or fathers during pregnancy.
With the exception of social support, all other intermediate factors were not significantly
associated with perinatal health in a direct manner. A possible explanation may have been small effect
sizes that were not detected due to a small sample with low study power. Another explanation is that
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different pathways operated selectively for some racial/ethnic groups but not for others, but that
statistically significant effects were not evident in the overall model (all race/ethnicity groups considered).
Race/ethnicity specific pathways would have been evident if multi-sample analyses were conducted.
However, minimum sample size was adequately achieved only for testing the overall model. Another
intriguing possible explanation is that the effect of other intermediate factors on perinatal health may be
mitigated or buffered by social support, where social support may be a moderator or a mediator of other
psychosocial pathways, such as stress. For instance, social support was negatively correlated with
perceived stress with a moderate effect size. The finding that higher level of perceived social support was
associated with lower perceived stress is also consistent with several studies on social support as a buffer
of stress-related mechanisms (Elsenbruch et al., 2007; Nkansah-Amankra et al., 2010; Orr, 2004;
Spoozak, Gotman, Smith, Belanger, & Yonkers, 2009).
Stress. Stress-related pathways, such as cognitive appraisal of stress, experiences of
discrimination, lack of partner involvement, unwanted pregnancy, and lack of social support have been
consistently implicated in racial and ethnic disparities in pregnancy outcomes (M. R. Kramer & Hogue,
2009b; M. S. Kramer et al., 2001; M. S. Kramer et al., 2009; Myers, 2009). Stress exerts its effects on the
allostatic systems of the body by modulating neuroendocrine responses, which if sustained chronically
and in sufficient intensity can lead to preterm birth and low birth weight (M. R. Kramer, Hogue, Dunlop,
& Menon, 2011; Latendresse, 2009). On the other hand, in this dissertation, none of the stress-related
pathways demonstrated a statistically significant effect on perinatal health. There are several potential
explanations for this lack of association. First, considering possible low study power, the lack of
association between stress and perinatal health may be simply due to inflated type II error. Another
explanation could be that the measures used did not adequately capture stress levels in pregnant
populations because neither the perceived stress scale, the quality of life instrument, nor the experiences
of discrimination scale were pregnancy-specific measures.
On the other hand, this study found evidence that stress also operates through other indirect
pathways. Perceived stress was positively associated with experiences of discrimination and negatively
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associated with maternal health-related quality of life, which is consistent with the literature on racism
effects on health and well-being, including pregnancy outcomes (Dominguez, 2008a; Dominguez et al.,
2008; Dominguez, Strong, Krieger, Gillman, & Rich-Edwards, 2009; Nuru-Jeter et al., 2009). As noted in
several studies stress was inversely related with social support and with father involvement (which could
be considered a specific form of social support), which supports the notion of social support being a
buffer of stress-related effects on health.

The Role of Early Life Adversity on Social Determinants of Health
Early life adversity was positively associated with social position in the structural equation
modeling analyses, and adverse childhood experiences moderated the effects of social position on
intermediary social determinants. Because this study was based on self-reports and retrospective
recollection, such association indicate that individuals in this study sample who had higher social position
based on ethnicity, nativity, and language status (non-Hispanic whites, US born, and English language)
were more likely to report a greater number of adverse childhood experiences. This is consistent with the
findings from the bivariate analysis, where non-Hispanic whites reported higher mean adverse childhood
experiences scores (mean ACE score=3.4) compared to non-Hispanic blacks and Hispanics (2.48 and
1.63, respectively). Several explanations need to be considered in this case. First, it is possible that racial
and ethnic differences truly exist, to the disadvantage of whites. In many studies examining racial
disparities in health have found that black women and Hispanic women tend to be on average of lower
socio-economic status and more likely to grew up in low income neighborhoods (Crews, Charles, Evans,
Zonderman, & Powe; Dailey, 2009; Farmer & Ferraro, 2005; Grady, 2006; Jesse, Swanson, Newton, &
Morrow, 2009; Lillie-Blanton, Martinez, Taylor, & Robinson, 1993). This situation should hypothetically
be associated with greater stress during childhood and increased likelihood of adverse childhood
experiences. That was not the case in this study, where low income white women more likely to report
adverse childhood experiences. On the other hand, it is possible that ethnic minorities are less likely to
report or recall adverse childhood experiences and that ethnic majorities were more likely to report. It also
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is possible that the sample is not representative of the target population and that more socially
disadvantaged women with worse early life adversity were not able to participate (not random sample).
Children exposed to chronic stress that persist into adulthood, such as in the case of experiences
of abuse, neglect, or household dysfunction may have long lasting effects on their health and mortality
(Anda et al., 2006; Dube, Cook, & Edwards, 2010; Felitti et al., 1998; Hillis et al., 2004). Although
effects on physical health of mothers were not directly assessed in this dissertation, the negative
association between adverse childhood experiences with maternal health-related quality of life (β= -0.47,
p <0.001) found in this dissertation supports the notion that adverse childhood experiences continue to
have detrimental effects on the health and well-being of the individuals. Other authors have also found
similar associations between adult health-related quality of life and adverse childhood experiences as well
(Corso, Edwards, Fang, & Mercy, 2008; Edwards, Anda, Felitti, & Dube, 2004)
Early life adversity, as indicated by recollection of adverse childhood experiences during the first
18 years of life, was positively correlated with perceived stress (β=0.33, p = 0.004) and experiences of
discrimination (β= 0.33, p=0.016). This suggests a connection between past adverse events and stressreactivity later in life (e.g. cognitive appraisal of stress), which is also supported by a large body of
literature on the toxic effects of childhood stress on brain development and neurobehavioral responses,
including stress-responses such as cardiovascular reactivity and cortisol fluctuations (Charmandari, Kino,
Souvatzoglou, & Chrousos, 2003; Dawson, Ashman, & Carver, 2000; Dube et al., 2001; Garner et al.,
2012). Because of the effects of cortisol (stress hormone) on the pre-frontal lobe of the brain, children
exposed to stress demonstrate fear responses that are constant and persist into adult life (Anda et al.,
2006). This could explain why reports of adverse childhood experiences (stressors in childhood) were
associated with stress appraisal in the study participants.
The association between early life adversity and experiences of discrimination suggests the
persistence of social disadvantage from childhood to adulthood (e.g. continuous exposure to unfair
treatments based on race/ethnicity, nativity, or other social position indicators), which is in tandem with
cumulative pathways of health-detrimental risks over the life course (D. Kuh, 2006; C. Pies et al., 2012;
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Wamala, Lynch, & Kaplan, 2001). Moreover, it is possible that adverse childhood experiences of abuse,
neglect, and household dysfunction simply co-existed with childhood experiences of racial discrimination
in daily situations, which may have caused that both types of experiences were jointly recollected by
study participants. As noted by Pachter and colleagues (2009) more research is needed to understand the
role of childhood experiences of racial discrimination and later adult health, including pregnancy
outcomes. As a form of cumulative childhood stress (Dube et al., 2009), reported experiences of racism
and discrimination should be considered as part of cumulative effects of unfair treatments over the life
course of the individuals.
The statistically significant negative correlation between adverse childhood experiences and
father involvement (β= -0.18, p=0.03) suggests a connection between traumatic experiences from the past
and current intimate relationship problems. The reasons for this association remains obscure, since father
involvement during pregnancy is still an emerging construct in the literature without a consistent
definition or a measurement instrument. Results from recent qualitative studies suggest that important
conceptual aspects of father involvement pertain not only to the physical and psychological presence of
male partners, but also his accessibility, demonstrated interest in the pregnancy, and as a source of
instrumental social support to the mother. However, the relationship between adverse childhood
experiences in the mother and low paternal involvement during pregnancy is yet to be further explored in
future studies. In this context, an instrument was created to measure the quality of paternal involvement in
pregnancy for this study, which demonstrated adequate factorial validity (see Appendix C section on
Exploratory Factor Analysis). Such development adds up to the body of literature on the measurement of
father involvement, but is in need of further validation studies with diverse samples of women from
different socio-economic backgrounds. Although causation cannot be inferred from any these findings
due to the correlational nature, these findings suggest possible areas that demand further attention in
longitudinal studies that consider the role of social determinants of health on pregnancy outcomes.
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Implications for Practice, Research, and Policy
Several practice, research and policy considerations can be derived from this study for public
health efforts geared toward improving the health of socially and economically disadvantaged women and
their families.
Implications for Public Health and Clinical Practice
For public health practice, this study identified a plausible model for intervening on the social
determinants of perinatal health in the context of racial and ethnic disparities. The importance of this type
of analysis lies in the determination of which causal pathways are playing an important role in the
production of adverse outcomes for the population of interest. This information is necessary so that public
health efforts are directed toward the most important causal pathways in a more effective manner.
Because this is an exploratory study, it needs replication. If findings are confirmed in other studies, there
is direct relevance for programs such as Healthy Start or other maternal and child health services.
Particularly, a life course approach to program planning is recommended (P. Braveman & Barclay, 2009;
Lu, 2010; Lu & Halfon, 2003), in way that interconceptional, prenatal, and postnatal services are
connected in a way that opportunities to address risk and protective factors are maximized in the
community. Furthermore, programs such as Healthy Start cannot tackle and influence the full scope of
social determinants. Multi-level interventions and multi-sectorial collaboration are needed to be
implemented in partnership with community-based organizations, research institutions, healthcare
organizations, business sectors, media, county government, education, among other sectors to empower
communities in actions that will change the fundamental causes of health and illness. Finally, the scope of
intervention and evaluation of maternal and child health programs aimed at improving birth outcomes
should adopt a longitudinal approach (Kotelchuck, 2003, 2010), which means that efforts currently
implemented now in pregnancy must be followed during the early childhood years to assess the
connection of intergenerational effects and protective effects of social services. Improvements in the
funding allocation to community-based programs can be recommended for social and health care services
over the reproductive cycle, such as Healthy Start. In summary, we need to re-think effectiveness models
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of Healthy Start on social pathways that are beneficial to health, such as social support (instrumental,
emotional, tangible, companion), instead of minimalistic models focused on interconception care or
prenatal care.
With regards to clinical practice, clinicians should be aware of the role of social determinants of
health and the implications on birth outcomes. For example, when assessing obstetrical risks clinicians
should strive to provide adequate counseling and/or referral services that aimed at improving social and
mental health, in addition to physical health. Improved coordination of services for the mother and the
baby is needed, particularly with socially oriented programs such as Healthy Start. In particular, when
planning care interventions for patients from socially and economically disadvantaged populations, such
as those who participated in this study, clinicians should attempt to adopt a multi-factorial approach to
management of risk and provision of care. Enhanced psychosocial information can guide appropriate and
timely referral to social services. For instance, clinicians and community-based practitioners can get a
better picture of the patients’ psychosocial risks of preterm birth or low birth weight and coordinate an
individualized service plan with community-based organizations that can connect both the mother and the
infant with needed services. Multidisciplinary collaboration is also recommended to fully adopt a life
course perspective approach on interconceptional care, prenatal care, post-partum care, and early
childhood interventions, in manner that considers physical, social, and mental health outcomes.
Furthermore, program effectiveness measures should be expanded to include not just the mother and the
baby, but the overall family or the social support network available to the client/participant.

Implications for Future Research
Some recommendations can be also be made for future studies. Results can be used to inform the
design of studies aimed at identifying populations at risk, and explore synergistic associations among risk
factors that can better predict outcomes. Particularly, this study can be replicated to assess specific
pathways that are more relevant for that particular racial and ethnic group. Evaluative studies within
programs such as Healthy Start can be designed to identify promising lines of action on the social
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determinants of perinatal health for selected racial and ethnic groups. In turn, evidence-based information
on the social causation can be used to allocate resources and for the design of preventive programs. If
some pathways or mechanisms are found to be more important than others, then such pathways should be
targeted for interventions. In this context, a life course perspective is recommended as guiding framework
for action, given the role of early life adversity on the model of social determinants of perinatal health.
Careful attention needs to be paid to the conceptualization and estimation of predictive models of
perinatal health (non-recursive SEMs). For instance, model specification in multivariate analysis needs to
be improved by a priori conceptual models with hypothesized relationships that reflect newer advances in
the health sciences. Particularly, recent developments in genomics and epigenomics (e.g. fetal
programming), evolutionary biology (e.g. developmental plasticity), and advances in the social sciences
(e.g. conceptual frameworks on the social determinants of health, and evidence-based maternal and child
health interventions) call for better conceptualization of perinatal health (Bateson, 2007; P. Gluckman &
Hanson, 2004; The Lancet, 2009). Future studies that test conceptual models should attempt to include
both social and biomedical variables in the model in an integrated manner.
Another recommendation for future studies pertains to improvements for the construct
operationalized with at least two or three reliable indicators. In particular, the methodology used in this
dissertation with latent variables illustrated the advantages over using measured indicators only (such as
in traditional regression analysis), as error in the measurement of these indicators was teased out.
Although in traditional regression analyses, an error term is included, such term is confounded with both
error measurement and systematic error. For this reason, a latent variable approach is recommended in
future studies in perinatal health. With the availability of better estimation methods capable to handle
different types of data and model modification techniques (i.e. refinements based on correlations,
covariances, residuals, fit indices, and p-values), latent variable analyses could become a useful tool in the
field of perinatal health by helping researchers discover more precise predictive models. Future studies
should intentionally sample a US representative sample and compare it to a larger sample from the source
population in this study.
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The findings of this dissertation should be replicated through adequate model cross-validation
(Schumacker & Lomax, 2004). In particular, a recommendation for future research is the consideration of
multi-group structural models. Such approach could be useful to determine which mediators had the
greatest contribution to perinatal morbidity for each ethnoracial group (if the overall model structure
holds true for each group). In other words, multi-group comparisons could permit the identification of
theoretically interesting paths among the constructs that differed across racial and ethnic groups of
women (i.e. White, African Americans, and Hispanics) or confirm that they are invariant.
Implications for Policy
At the policy level, if the findings of this study are replicated, the information on the synergistic
role of social determinants of perinatal health can inform analyses of women and child health care
policies, and planning advocacy efforts to improve living conditions of socially disadvantaged
communities, with particular attention to families and their children. For example, this study or its parts
can be replicated at the state or national level on Healthy Start programs and programs alike, and
complemented with additional measures (proximate such as biomarkers and direct clinical assessments, as
well as distal neighborhood or community-level variables). Such evaluative efforts could result in the
adequate quantification of social position disadvantage and its mediating pathways which may explain a
greater portion of the variation in preterm birth among racial and ethnic groups. In tandem with a life
course approach to policy development, future policy-making should focus on finding the most effective
combination of social, economic, and medical interventions and lead to pertinent decisions regarding
funding or financing mechanisms to support programs and research efforts to address perinatal health
disparities. Finally, considering the role of social position as a structural factor that shapes intermediary
risk factors, it is crucial that concerted national efforts are geared toward increasing opportunities for the
educational attainment of minority groups (men and women), social protection services and welfare,
improvement of work and living conditions (e.g. maternity leave and housing conditions), culturally
competent standards of care, health-care access, and increase the allocation of funds for interventions with
social focus, such as Healthy Start.
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Study Design Considerations for the Interpretation of Findings
There are certain study design aspects that need to be considered for an appropriate interpretation
of the findings. First, the study was conducted with a convenience sample of voluntary women who were
participating in two different Healthy Start programs located in two contiguous counties in Central
Florida. Polk County Healthy Start operates with funds from the state of Florida (affiliated to the Florida
Health Department at Polk County), whereas Central Hillsborough County is federally-funded (grant
from the Human Resource Service Administration, implemented by non-profit organization REACHUP
Inc.). Although Healthy Start programs around the nation follow the shared mission of improving
maternal and infant health (Kotelchuck, 2010), it is possible that funding and programmatic differences
may have influence health determinants and birth outcomes in a differential manner. However,
differences by site and type of Healthy Start programs were not explored in this study, and no inferences
can be made with regards to different versions of Healthy Start (e.g., federal vs. state).
Before women are referred to any of those programs by a network of health practitioners and
diverse community services, they receive a prenatal risk screening questionnaire, which is also used to
determine eligibility for services and to recommend the risk reduction strategies. Therefore, women in
this sample were already considered at a higher risk for adverse pregnancy outcomes (Florida Department
of Health, 2007; Kotelchuck, 2010). This means that study participants may not be representative of the
U.S. general population, but rather a sub-set of socially and economically disadvantaged populations.
Another important design aspect to consider is that women with pre-existing conditions, twin
pregnancies, adolescent mothers, and mothers older than 35 years of age were excluded. Because the goal
was to capture particular social causation effects rather than biological proximate effects, such restriction
on maternal age, twin pregnancies, and pre-existing medical conditions was necessary as a mean to
control for those confounding factors in study design. Thus, findings may not be applicable to women
with the excluded characteristics. Finally, it is important to highlight that the interest of the dissertation
was to test a psychosocial framework using self-administered questionnaires and administrative program
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records, rather than assessing more direct measures of physical health such as biomarkers or results of
medical diagnostics tests or direct clinical assessments. Since such direct measures (biomedical factors)
were not included in this study as predictors, the study findings should be compared only to similar
psychosocial studies and only as complementary to biomedical studies focusing on more direct
pathophysiological mechanisms.
Strengths
One particular strength of this study is that most constructs were defined using specific
psychometric scales with known reliability and validity in diverse populations. Thus, a minimization of
measurement error was expected with improvement in the estimation of measurement models. By
investigating relevant theoretical constructs using multiple measurement indicators (i.e. latent variable
approach), while estimating of the role of measurement error in the research process, the study approach
minimized measurement validity threats. One exception was the father involvement measures and the
factorial validity results must be carefully replicated in a different validation sample, preferably with
diverse ethnoracial and socio-economic groups. This study also utilized powerful modeling techniques for
understanding the speculative mechanisms that operate among distal, intermediate and proximal
determinants of perinatal morbidity, through the combination of path analytic and factor analytic methods
incorporated in structural equation modeling.

Limitations
This study has some limitations that must be noted. First, although the aim was to test competing
models, this study was not designed to point to detailed predictions of complex differences among the
social determinants of health and birth outcomes. Instead, only brief measures of key social determinants
were used. As sample size and power in SEMs is most determined by the number of parameters in the
model, only the most relevant constructs identified in the literature were included. Other factors were not
considered, which I judged as less crucial to test the hypothesized constructs, such as diet and nutrition,
parity, acculturation, pre-conceptional and inter-conceptional health, adequacy of prenatal care,
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transportation and neighborhood level factors. Adding these variables to the model would considerably
increase the model complexity, adding sample size requirements, associated costs, and logistics. I
proposed a simplified set of variables that were identified as the most relevant pathways in the literature.
The fact that not all possible determinants were included in the analysis may have theoretical and
practical implications when SEM methods are used. Since SEM is a confirmatory approach, and we need
to have established theory about the relationships first, it is possible that the theoretical relations explored
in this study may not be the actual mechanisms operating behind racial and ethnic disparities. Thus, the
analysis is limited to the variables included in the model. In this regard, the strategy used in this study is
to some extent exploratory given a paucity of theories in the field of perinatal health.
Furthermore, a direct effect on perinatal health for some of the social determinants may not be
apparent due solely to low power. It has been argued that at least sample size of 200 should be the
recommended minimum, while others recommend rules of thumbs of at least having 10 subjects per
parameter estimated (Schumacker & Lomax, 2004) Furthermore, power calculations were conducted
mainly for detecting an overall model fit (based on RMSEA), which does not guarantee adequate power
at the parameter level (MacCallum et al., 2006). This issue could have affected the study power,
particularly for models with more than 20 parameters (hypotheses 2-3 estimated above 100 parameters,
although with sufficient degrees of freedom).
It is important to highlight that this study does not attempt to establish causality but to explore
potentially relevant theoretical mechanisms. SEM methods cannot imply causation, since they are based
on correlation and covariance matrices. The findings of this study may be best considered in the context
of larger epidemiological studies, and due to relative small sample size it is necessary to replicate the
study in other settings and populations. The inability to randomize in observational studies like this one
may also introduce selection bias. Self-selected women that participated in this study may be a subset of
differentially exposed women.
Sample size was an important challenge in this study because the non-response rate turned to be
high (e.g. based on staffs’ report, only about 1/5 of invited participants volunteered their participation). It
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was noted that the client population in Healthy Start is predominantly ethnic minority women in
Hillsborough, while in Polk is predominantly non-Hispanic white. Due to sample limitations, structural
model comparisons by recruitment site were not possible. It was noted that the preterm birth rate did not
mirror the rates in the general population, which would be expected to be actually higher due to
underlying social disadvantage. On the other hand, it is possible that the sample of participants who
decided to participate did not reflect the full risk profile of Healthy Start populations. It has been
documented that socially disadvantaged individuals face greater barriers and are less likely to participate
in research (Dein, 2006; Gennaro, 2005)
The self-reported nature of the measurements used in the study may introduce information bias,
which cannot be completely rule out in this study. In an attempt to minimize information bias, I included
mostly measurement scales that have been designed for self-reporting with acceptable validity and
reliability in previous studies, except father involvement measures. An alternative approach would have
been the additional use of objective measures of the same constructs.
Another limitation is the a priori inclusion of relatively lower income women by studying those
that attend publicly funded prenatal clinics. This resulted in a sample too homogeneous in terms of
income and education, which may have caused that meaningful differences were not be found in socioeconomic indicators due low variability. On the other hand, the sample was racially and ethnically
diverse, which provided insight into relevant psychosocial pathways pertinent to women based on their
social status. Because social position was constructed from different indicators (based on ethnicity,
nativity, and language), it is still expected to be a valid measure even in poorer groups. Future studies
should try to assess the synergistic role of social determinants among women from the general population,
such as from private clinics as well as other public clinics in the area. Despite the limitations of this study,
the multi-determinant and theory-driven approach, coined to a more powerful analytical strategy, made it
a worthwhile effort.
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Conclusion

This study expanded our understanding of the synergistic role of early life adversity with social
position and their relationships with other social determinants of perinatal health. Possible social
mechanisms through which maternal social, economic, and perceived disadvantage could increase the risk
of feto-infant morbidities were explored in this study with a sample of pregnant women participating in
publicly funded prenatal programs in two counties of Central Florida. Controlling for all factors
considered, social support was significantly associated with perinatal health, which presents implications
for strengthening prenatal programs that provide support to pregnant women. Furthermore, synergistic
effects among social determinants of health were found. Finally, early life adversity was found to
influence the relationship of social position and intermediary social determinants. In lieu of these
findings, policy makers, practitioners, and researchers need to pay greater attention to not only to the
synergistic effects of multiple social determinants health, but also to the role of early life adversity on
perinatal health outcomes.
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Appendix A: Other Risk Factors of Preterm Birth
Table A1. Known Risk Factors for Low Birth Weight and Preterm Birth.
Biomedical and Epidemiologic
Parity
Previous pregnancy outcome
Multiple birth
Hypertension
Infections
Anemia
History of preterm birth
Unintended pregnancy

Previous fetal or neonatal deaths
3+spontaneous losses
Assisted reproductive technology (ART)
Genetic predisposition
Folic acid deficiency
Low pre-pregnancy weight
Obesity/Malnutrition
Behavioral

Tobacco use
Alcohol use
Illicit drug use

Physical Labor
Nutrition and Diet
Douching before and during pregnancy
Psychosocial

Stress
Adverse Life Events
Anxiety
Depression

Racism and Discrimination
Lack of Social Support
Poor personal resources such as lower self-esteem,
mastery, perceived control and optimism
Sociodemographic risk

Maternal race
Maternal age
Socioeconomic status

Maternal education
Marital status and cohabitation
Community and Adverse Neighborhood Conditions

Low levels of social cohesion
Norms of reciprocity
Low civic participation
Crime
Residential instability
Low quality health care
Grocery stores

Recreational facilities
Police and fire protection
High altitude
Environmental toxins
Noise
Air pollution
Health care Risks

Lack or inadequate prenatal care

Elective Cesarean Section

Notes. Various Sources including: (1) Behrman, R. E., & Butler, A. S. (2007). Preterm birth: causes, consequences, and
prevention. Washington, D.C.: National Academies Press; (2) Adams, M. M., Alexander, G. R., Kirby, R. S., & Wingate, M. S.
(2009). Perinatal epidemiology for public health practice. New York: Springer.p.239; (3) March of Dimes. (2009). Compendium
on Preterm Birth. Epidemiology and Biology of Preterm Birth: March of Dimes.
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Appendix B: Social Determinants of Health Questionnaire

This questionnaire has 63 questions. Your responses will help us understand the experiences of pregnant women in
our community and their health risks. However, you can refuse to answer a question if you don’t want to respond.
Your participation is voluntary. Your responses will be kept confidential. Place a checkmark
circles to indicate your answers, or in some cases you will be asked to indicate a number.

or X into the

1. HEALTH AND QUALITY OF LIFE
To help people say how good or bad a health state is, we have drawn a scale
(rather like a thermometer) on which the best state you can imagine is marked
100 and the worst state you can imagine is marked 0.
We would like you to indicate on this scale how good or bad your own health is
today, in your opinion. Please do this by drawing a line from the box below to
whichever point on the scale indicates how good or bad your health state
is today.

Your own
health state
today

Please indicate which statements best describe your own health state today by placing a checkmark in one
circle in each group below.
2. Mobility





I have no problems in walking about
I have some problems in walking about
I am confined to bed

3. Self-Care





I have no problems with self-care
I have some problems washing or dressing myself
I am unable to wash or dress myself
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4. Usual Activities (e.g., work, study, housework, family, or leisure activities)





I have no problems with performing my usual activities
I have some problems with performing my usual activities
I am unable to perform my usual activities

5. Pain/Discomfort





I have no pain or discomfort
I have moderate pain or discomfort
I have extreme pain or discomfort

6. Anxiety/Depression





I am not anxious or depressed
I am moderately anxious or depressed
I am extremely anxious or depressed

PREGNANCY INTENTION
7. Thinking back to just before you got pregnant with your new baby, how did you feel about becoming
pregnant? Check one answer
 I wanted to be pregnant sooner
 I wanted to be pregnant later
 I wanted to be pregnant then
 I didn’t want to be pregnant then or at any time in the future

SOCIAL SUPPORT
How often is each of the following kinds of support available to you when you need it?
8. About how many close friends and close relatives do you have (people you feel at ease with and can talk
to about what is on your mind?
Write in number of close friends and close relatives: ______

9-13. People sometimes look to others for companionship, assistance, or other types of support. How often
is each of the following kinds of support available to you if you need it?
For each item, mark your answer by filling the circles in on right
None of the A little of
Some Most of
All of the
time
the time
of
the time
time
the
time
9… Someone to confide in or talk to about
yourself or your problems











10…Someone to share your most private
worries and fears with
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11…Someone to help you if you were
confined to bed











12…Someone to prepare your meals if you
were unable to do it yourself











13... Someone to get together with for
relaxation











PERCEIVED STRESS
In the last month, how often have you…

Never

Almost
Never

Sometimes

Fairly
Often

Very
Often

14.…felt that you were unable to control the
important things in your life?











15…felt confident about your ability to handle
your personal problems?











16…felt that things were going your way?











17…felt difficulties were piling up so high that
you could not overcome them?











QUESTIONS ABOUT THE INVOLVEMENT OF BABY´S FATHER
18. Are you currently living with the baby’s father?

 Yes

 No

19. When you need the support of the baby’s father, how often is he there for you? Check the circle with
your answer.


 Always
 Rarely
 Never
Often Sometimes
20. How often does the baby’s father provide enough resources (such as money, food or clothing) to meet
your needs?


 Always
 Rarely
 Never
Often Sometimes
21. Do you feel that you could confide in (talk about important personal things with) the baby’s father?


 Always
 Rarely
 Never
Often Sometimes
22. Is the baby’s father available to spend time with you in activities?


 Always
 Rarely
 Never
Often Sometimes
23. As you go through your day, how much of a psychological presence does the baby’s father have in your
daily thoughts and feelings?


 Rarely
 Never
Often Sometimes
24. Does the baby’s father demonstrate that he cares about your pregnancy?
 Always



 Rarely
 Never
Often Sometimes
25. What do you want your baby’s father involvement to be compared to now?
 Always

 Much more involved

 A little
more
involved

 It is just right
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 A little less
involved

 Much less involved

In the next four questions, when I use the term partner, I am referring to any person with whom you have been in
a romantic relationship, which could be the baby’s father or not. Your answers will be confidential.

EXPERIENCES OF INTIMATE PARTNER VIOLENCE
Since the pregnancy, how often does your partner?
Never
26. Physically hurt you
27. Insult or talk down to
you
28. Threaten you with harm
29. Scream or curse at you

Rarely

Sometimes

Fairly
often

Frequently































UNFAIR EXPERIENCES
The next section is going to ask about how you and others like you are treated in different situations, and how you
typically respond
30. If you feel you have been treated unfairly, do you usually:



Accept it as a fact of life



OR

Try to do something about it

31. If you have been treated unfairly, do you usually:

 Talk to other people about it
OR
 Keep it to yourself
32-40. During your lifetime, have you ever experienced discrimination, been prevented from doing
something, or been hassled or made to feel inferior because of your RACE OR COLOR, OR
ETHNICITY…
No, never

At least
once

2-3 times

4 or more times

32. At school?









33. Getting hired or getting a job?









34. At work?









35. Getting housing?









36. Getting medical care?









37. Getting service in a store or restaurant?









38. Getting credit, bank loans, or a
mortgage?









39. On the street or in a public setting?









40. From the police or in the courts?
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ADVERSE CHILDHOOD EXPERIENCES
Now, I would like to ask you about your experiences while you were growing up, during your first 18 years of
life… (Circle “Yes” or “No” at the right)
41. Did a parent or other adult in the household often or very often… Swear at
you, insult you, put you down, or humiliate you? or Act in a way that made
you afraid that you might be physically hurt?



Yes



No

42. Did a parent or other adult in the household often or very often…push,
grab, slap, or throw something at you? or Ever hit you so hard that you had
marks or were injured?



Yes



No

43. Did an adult or person at least 5 years older than you ever…touch or fondle
you or have you touch their body in a sexual way? or Attempt or actually have
oral, anal, or vaginal intercourse with you?



Yes



No

44. Did you often or very often feel that …No one in your family loved you or
thought you were important or special? or Your family didn’t look out for
each other, feel close to each other, or support each other?



Yes



No

45. Did you often or very often feel that …You didn’t have enough to eat, had
to wear dirty clothes, and had no one to protect you? or Your parents were too
drunk or high to take care of you or take you to the doctor if you needed it?



Yes



No

46. Were your parents ever separated or divorced?




47. Was your mother or stepmother: Often or very often pushed, grabbed,
slapped, or had something thrown at her? or Sometimes, often, or very often
kicked, bitten, hit with a fist, or hit with something hard? or Ever repeatedly
hit at least a few minutes or threatened with a gun or knife?

Yes




Yes

No
No

48. Did you live with anyone who was a problem drinker or alcoholic or who
used street drugs?



Yes



No

49. Was a household member depressed or mentally ill, or did a household
member attempt suicide?



Yes



No

50. Did a household member go to prison?



Yes



No

LIFE STYLE: SMOKING AND ALCOHOL USE
51. In the 3 months before you got pregnant, how many cigarettes did you smoke on an average day?









41 cigarettes or more
21 to 40 cigarettes
11 to 20 cigarettes
6 to 10 cigarettes
1 to 5 cigarettes
Less than 1 cigarette
I didn’t smoke then (0 cigarettes)
52. How many cigarettes do you smoke on an average day now?






41 cigarettes or more
21 to 40 cigarettes
11 to 20 cigarettes
6 to 10 cigarettes
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(A package has 20 cigarettes)





1 to 5 cigarettes
Less than 1 cigarette
I don’t smoke now (0 cigarettes)

Now, some questions about alcohol consumption. When we use the word 'drink' it means: one bottle or can of
beer or a glass of draft one glass of wine or a wine cooler one drink or cocktail with 1 and ½ ounces of liquor.

53. In the three months before your pregnancy, or before you realized you were pregnant, how often did
you drink alcoholic beverages?










Was not drinking at the time
Less than once a month
Once a month
2 to 3 times a month
Once a week
2 to 3 times a week
4 to 6 times a week
Everyday
54. After you realized you were pregnant, how often did you drink alcoholic beverages?










Was not drinking at the time/stopped drinking
Less than once a month
Once a month
2 to 3 times a month
Once a week
2 to 3 times a week
4 to 6 times a week
Everyday

SOCIODEMOGRAPHICS
57. Month and year of year of your birth?

Month______

Year________

58. Select the statement that best describes your birthplace:





I was born in a country abroad of a U.S. parent
I was born in a country abroad of a non-U.S. parent
I was born in the U.S. (any of the 50 states, D.C., U.S. Insular area, Puerto Rico, or Guam)
59. Which racial group do you identify yourself with more? (One or more if applicable)








Asian
Black or African American
White or Caucasian
American Indian or Alaska Native
Pacific Islander or Native Hawaiian
Other race, please specify:___________
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60. Are you of Latino, Hispanic origin or Spanish descent?




No, not of Hispanic, Latino, or Spanish origin
Yes, I am Hispanic, Latino or Spanish origin. If Yes, which Hispanic or Latino origin (One or more if
applicable, for example, Mexican, Mexican American, Puerto Rican, Cuban, or other Hispanic):
________________________________
61. What is your current marital status?







Married, spouse present
Married, spouse absent
Not married but living with partner
Separated, Divorced or Widowed
Not married/Single now
62. What is the highest grade (or year) of regular school you have completed? (Choose one)
Elementary School

High School

College

Graduate School

None____

09____

13_____

17_____

01____

10____

14_____

18_____

02____

11____

15_____

19_____

03____

12____

16_____

20+____

If any of the
following, please
indicate:



Trade School



GED Diploma

04____
05____
06____
07____
08____
Now, I would like to ask you now about your household income. Your answers will be used for statistical
research only and will be kept anonymous and confidential.
63. What is your best estimate of the total income, before taxes and deductions, of all household members
from all sources in the past 12 months?
 Less than $5,000
 $5,000 through $11,999
 $12,000 through $15,999
 $16,000 through $24,999
 $25,000 through $34,999
 $35,000 through $49,999
 $50,000 through $74,999
 $75,000 through $99,999
 $100,000 and greater
 Don't know/not sure
64. How many people are currently living in your household, including yourself that live on that income?
(Include children and other adults)
Total Number of people:_______
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SUBJECTIVE SOCIAL STANDING
65. Where would you place yourself on this ladder?
Think of this ladder as representing where people stand in their
communities (your community). People define community in different
ways; please define it in whatever way is most meaningful to you. At the
top of the ladder are the people who have the highest standing in their
community. At the bottom are the people who have the lowest standing
in their community.
Please place a large “X” on the rung where you think you stand at this
time in your life, relative to other people in your community.
(Worst off =1 …Best Off=10)

10
[END OF SURVEY]
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Appendix C: Exploratory Factor Analysis for Father Involvement Scale

Table C1. Descriptive Statistics and Communalities for Father Involvement Questions (EFA)
Mean

Std.

Communalities Correlation of

Deviation

Extraction

items with
common factor

1. When you need the support of the baby’s

4.01

father, how often is he there for you?

1.438

.852

2. How often does the baby’s father provide

.923
.921

enough money, food or clothing to meet your

3.89

1.544

.847

4.09

1.403

.800

3.69

1.465

.777

4.10

1.174

.558

4.09

1.438

.789

needs?
3. Do you feel that you could talk about
important personal things with the baby’s father?
4. Is the baby’s father available to spend time
with you?
5. As you go through your day, how often do you
think of the baby’s father?
6. Does the baby’s father demonstrate that he
cares about your pregnancy?

.895
.882
.747
.888

Notes: Likert type questions (Always=5, often=4, sometimes=3, rarely=2, never=1). N=176 case with complete information on father variables

Table C2. Total Variance Explained for Father Involvement Items (EFA)
Component

Initial Eigenvalues

Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %
1

4.624

77.070

77.070 4.624

2

.516

8.596

85.666

3

.298

4.961

90.627

4

.231

3.856

94.483

5

.208

3.459

97.942

6

.123

2.058

100.000
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77.070

77.070

Figure C. Scree Plot Father Involvement in Pregnancy Scale
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